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SECTION  I 
ASSESSMENT  OF  PARKING  AND  TRANSPORTATION  CONDITIONS 

Phase  I  of  the  study  effort  consisted  of  the  collection  and 
analysis  of  data  pertaining  to  background  transportation  charac- 
teristics. The  information  assembled  was  used  to  assess  current 
and  future  parking  needs,  and  provide  a  baseline  against  which 
the  impacts  of  new  parking  facilities  and  transportation  service 
improvements  could  be  determined.  The  following  areas  of  analy- 
sis formed  the  focus  of  this  phase  of  study: 

•  Parking  conditions,  now  and  in  the  planning  horizon  year 
of  1990. 

•  Current  and  projected  year  1990  traffic  conditions. 

•  Characteristics  of  transportation  services  provided  to 
the  NEMCH  community. 

•  Travel  characteristics  of  the  NEMCH  community. 

This  section  of  the  report  presents  the  results  of  the  data 
collection  and  analysis  tasks  performed  in  Phase  I  of  the  study. 

A.   EXISTING  CONDITIONS 

1.   Parking 

A  key  objective  of  the  study  was  to  assess  current  parking 
needs  through  the  analysis  of  hospital  -  generated  demand  in  rela- 
tion to  the  existing  study  area  parking  supply.   Parking  data 
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were  collected  from  hospital  sources  and  through  the  following 
field  surveys: 

•  Supply  inventory  -  April  3,  1985. 

•  Off-street  parking  accumulation  count  -  April  3,  1986. 

•  Questionnaire  survey  of  hospital  users  -  May  1,  1986. 

•  Peak  period  on-street  parking  accumulation  count  - 
May  20,  1986. 

The  analysis  results  are  discussed  below. 

•    NEMCH  Supply  Inventory 

NEMCH  currently  utilizes  parking  spaces  in  six  off-street 
facilities.   Table  1  shows  the  number  of  spaces  provided  for 
hospital  users  and  the  user  designation  at  each  facility.   The 
numbers  shown  in  the  table  represent  spaces  counted  during 
Vanasse/Hangen' s  supply  inventory.   The  VH  count  differs  slightly 
from  the  hospital's  official  space  tally,  as  follows.   The  hospi- 
tal's records  show  400  spaces  at  the  Herald  Street  Garage  versus 
368  counted  by  VH.   The  difference  reflects  the  fact  that  32 
striped  spaces  in  the  garage  are  actually  unusable  due  to  struc- 
tural deficiencies.   In  addition,  VH  counted  14  more  spaces  at 
the  Oak  Street  Lot  than  does  the  hospital,  and  at  the  Washington 
Street  Lot,  an  additional  six  spaces.   In  total,  VH  counted  12 
fewer  spaces  than  did  the  hospital.   The  total  off-street  hospi- 
tal parking  supply,  as  inventoried  by  Vanasse/Hangen,  is  1,723 
spaces . 
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TABLE  1 
PARKING  SUPPLY 


Supply 


User  Designation 


Posner  Lot 

Herald  Street  Garage 
Tremont  Street  Garage 

Oak  Street  Lot 
Washington  Street  Lot 
Shopper's  Garage 
Total 


193  spaces    Employees,  patients  and 
visitors 

368^  spaces   Employees <Ljrufts\students 

,  p^-t4«nts  and 


930  spaces    Employees,  p 
visitors 

72  spaces  Employees 

60  spaces  Employees. ( 2nd  shift) 

r^T  100  spaces  Employees  . 

1,723  spaces 


It  is  important  to  note  that  of  the  hospital's  total  parking 
supply,  only  1,100  spaces  (65  percent)  are  owned  by  Tufts 
University/NEMCH.   The  remaining  600  spaces  are  rented  under  two 
to  three-year  leases  and  cannot  be  counted  as  being  available  to 
the  hospital  on  a  permanent  basis.   The  facilities  owned  pre- 
dominantly or  completely  by  Tufts/NEMCH  are  the  Tremont  Street 
Garage,  Oak  Street  Lot,  and  the  Posner  Lot.   These  are  all 
located  withiri  the  primary  area  of  NEMCH_deve^^opment  bounded  by 
■Kneeland  Street/Stuart  Street  on  the  north,  Harrison  Avenue  on 
the  east.  Oak  Street  on  the  south  and  Tremont  Street  on  the  west. 


The  Herald  Street  Garage,  at  which  the  hospital  leases  400  spaces 
(368  of  which  are  functional),  is  located  to  the  south  of  the      _ 
Massachusetts  Turnpike,  about  1/4-mile  walking  distance  from  theL^ 
central  area  of  the  hospital,  and  is  served  by  a  NEMCH- sponsored 
shuttle  bus.__The  hospital  also  leases  100  spaces  at  the 

eet,  approximately  1.000  feet  from 
,  the  Floating  hospital  and  the 


S  h  o  p  p  e  r J^_s__G  a  j:3^e-,,Qn_JBe  a . 

j:he  central  hospital  are^ 

Prpger  Building  on  Washington  Street).   The  locations  of  all 

NEMCH  off-street  parking  facilities  are  shown  in  Figure  2. 
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•    On-Street 

On-street  parking  is  provided  throughout  most  of  the  study 
area.   The  major  streets  which  traverse  the  immediate  hospital 
area  provide  a  total  of  approximately  210  legal  curbside  space, 
most  of  these  being  metered.   Twenty  of  these  spaces  are  reserved 
for  resident  permit  parking  only.   The  distribution  of  on-street 
spaces  by  street  segment  is  shown  in  Table  2. 


TABLE  2 

ON-STREET  PARKING  SUPPLY  IN  THE 

IMMEDIATE  HOSPITAL  VICINITY 

Legal 
Street  Segment On-street  Spaces 

Washington  Street 

Kneeland-Oak  (W)  27 

Kneeland-Oak  (E)  36 

Oak-Marginal  (W)  8 

Oak-Marginal  (E)  11 

Kneeland  Street  (S) 

Tremont -Washington  16 

Washington -Har rison  12 

Harrison  Street 

Kneeland-Harvard  (W)  12 

Kneeland-Harvard  (E)  14 

Harvard-Oak  (W)  13 

Harvard-Oak  (E)  9 

Oak-Marginal  (W)  12 

Oak-Marginal  (E)  10 

Oak  Street  (S) 

Washington-Harrison  (S)  12  *RPP 

Tremont-Washington  (S)  8  *RPP 

Nassau  (N)  12 

Total 

*  RPP  =  resident  permit  parking 
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The  fee  schedule  for  all  six  parking  facilities  at  the  time 
of  the  surveys  and  proposed  changes  are  shown  in  Table  4. 
Employees  pay  $3.00  to  $3.25  per  day  at  all  facilities  except  the 
herald  street  garage,  where  daily  fees  are  $2.00  to  $2,50  per 
day.   Monthly  assigned  parkers  are  charged  $.25  to  $.75  more  per 
day  than  daily  employee  parkers.   Patients  and  visitors,  who  are 
limited  to  the  posner  lot  and  Tremont  Street  Garage,  pay  higher 
rates  on  an  hourly  basis  than  do  employees.   The  rate  schedule 
for  both  these  facilities  is  the  same.   The  fee  for  the  first 
hour  is  $1.50,  and  the  maximum  fee  for  4.5  hours  or  more  is 
$5.00.   Fee  structure  changes  for  employees  are  scheduled  to  be 
implemented  in  August  of  this  year.   In  general,  these  changes 
will  increase  daily  employee  parking  fees  to  the  following 
levgls; 

I  •    on-campus  garage    -  $4.00 

\  •    on-campus  lots      -  $3.50 

\m        off-campus  garages  -  $3.00 


•   Accumulation 

Vanasse/Hangen  conducted  a  100  percent  count  of  vehicles 
parked  in  the  hospital's  parking  facilities,  on  Thursday, 
April  3,  1986,  selected  as  a  typical  weekday.   Hospital  census 
data  indicate  that  in  1985,  the  month  of  April  was  average  in 
terms  of  outpatient  and  emergency  room  visits,  patient  days  and 
admissions.   The  second  quarter  of  the  year,  beginning  in  April, 
showed  slightly  higher  outpatient  and  emergency  room  visits  than 
other  quarters  of  the  year,  although  month- to -month  variations 
exceeded  the  relatively  small  seasonal  differences.   The  count 
provided  data  on  parking  accumulation  at  hourly  intervals  from 
6:00  AM  through  8:00  PM.   The  pattern  of  accumulation  over  the 
course  of  the  day  is  illustrated  in  Figure  3.   The  figure  shows 
rapidly  climbing  accumulation  from  6:00  AM  through  10:00  AM,  at 
which  point  approximately  1,800  vehicles  are  parked  in  hospital 
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TABLE  4 
EXISTING  PARKING  RATES 


Park 

mg  Rate 

As  of 

As  of 

Facility 

User 

Time 

in  Lot 

June  1986 

August  1986 

Posner  Lot 

Patients/ 

.50 

hr. 

$  .75 

$  .75 

Visitors 

1.00 

hr. 

$1.50 

$1.50 

1.50 

hr. 

$2.00 

.  $2.25 

2.00 

hr. 

$2.50 

$3.00 

2.50 

hr. 

$3.00 

$3.75 

3.00 

hr. 

$3.50 

$4.50 

3.50 

hr. 

$4.00 

$5.25 

4.00 

hr. 

$4.50 

$6.00 

4.50 

hr. 

$5.00 

$6.75 

>4.5 

hr. 

$5.00 

$7.00 

M-Club 

All 

Day 

$3.00 

$3.50 

Daily' s 

All 

Day 

$3.00 

$3.50 

Monthly' s 

All 

Day 

$3.25 

$3.75 

Herald  St. 

Garage 

Students 

All 

Day 

$2.00 

$2.50 

Employees 

All 

Day 

$2.50 

$3.00 

Oak  Street  Lot 

Daily' s 

All 

Day 

$3.00 

$3.50 

Monthly' s 

All 

Day 

$3.25 

$3.75 

Tremont  St. 

Garage 

Patients/ 

.50 

hr. 

$  .75 

$  .75 

Visitors 

1.00 

hr. 

$1.50 

$1.50 

1.50 

hr. 

$2.00 

$2.25 

2.00 

hr. 

$2.50 

$3.00 

2.50 

hr. 

$3.00 

$3.75 

3.00 

hr. 

$3.50 

$4.50 

3.50 

hr. 

$4.00 

$5.25 

4.00 

hr. 

$4.00 

$6.00 

4.50 

hr.+ 

$5.00 

$6.75 

>4.5 

hr. 

$7.00 

M-Club 

All 

Day 

$3.00 

$4.00 

Daily' s 

All 

Day 

$3.00 

$4.00 

Monthly' s 

All 

Day 

$3.75 

$4.75 

Washington  St. 

Lot 

Daily' s 

All 

Day 

$3.00 

$3.50 

Shopper's  Garage 

Monthly' s 

All 

Day 

$3.00 

$3.00 
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facilities.   Demand  peaks  at  1:00  PM  when  parking  accumulation  in '^V^^a*"? 

hospital  facilities  rp.^ry\e>.c^    1.942  vehicleSf  which 

yqhinipcj  mnre  than  "physical"  capacity.   Occupancy  levels  rWain 

at  roughly  this  level  through  3:00  PM.   Between  3:00  and  5:00  PM 


there  is  a  substantial  hourly  decline  in  accumulation  as  day 
shift  employees  leave  work.   Between  6:00  and  8:00  PM, 
accumulation  continues  to  decrease,  although  at  a  more  gradual 
rate.   At  7:00  PM,  there  are  approximately  750  vehicles  in 
hospital  parking  facilities. 


Hospital  records  show  that  on  a  typical  weekday,  approxi- 
mately 2,450  vehicles  park  in  its  facilities  over  the  course  of 
the  day.   Of  these,  it  is  estimated  that  approximately  1,500  are 
driven  by  hospital  employees,  based  on  sticker  revenue  informa- 
tion.  Based  on  turnover  rate  per  space  of  1.3  vehicles  per  day, 
the  hospital  has  calculated  its  peak  utilization  at  1,942  spaces, 
independently  of  the  VH  analysis. 


Table  5  presents  information  on  peak  hour  parking  accumula- 
tion by  facility.   The  table  shows  that  the  peak  hour  for  indi- 
vidual facilities  differs  slightly  from  that  of  the  systemwide 
peak.   Whereas  the  system  peaks  at  1:00  PM,  only  the  Posner  Lot 
shows  a  peak  at  that  hour.   Posner  also  has  a  peak  at  11:00  AM, 
as  do  the  Herald  Street  Garage  and  Shopper's  Garage.   Accumula- 
tion at  the  Oak  Street  Lot  peaks  at  12:00  noon.   The  Tremont 
Street  Garage  peak  is  at  3:00  PM,  while  the  occupancy  of  the 
Washington  Street  Lot  remains  constant  at  peak  levels  from  4:00 
PM  through  8:00  PM.   At  the  system  peak  of  1:00,  occupancy  of  the 
Posner  Lot,  Herald  Street  and  Tremont  Street  Garages,  and  Oak 
Street  Lot  exceeds  physical  capacity,  and  the  Shopper's  Garage  is 
used  at  95  percent  of  its  physical  capacity.   Only  the  60-space 
Washington  Street  Lot,  which  is  used  primarily  for  second  shift 
nurses,  has  capacity  available  at  1:00  PM.   All  of  the  six 
facilities  are  operated  substantially  over  capacity  during  their 
individual  peak  hours.   In  general,  with  the  exception  of  the 
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Washington  Street  lot,  the  NEMCH  parking  facilities  are  used  at 
their  capacity  or  in  excess  thereof  throughout  much  of  the  day. 

TABLE  5 
PEAK  HOUR  PARKING  ACCUMULATION 

Hospital 

Peak  Hour      Individual  Facility 
Facility Supply   (1;00  PM) Peak  Hours 

Posner  Lot  193       217     217    11:00  AM  and  1:00  PM 

Herald  St.  Garage      368       490     499    11:00  AM 

Tremont  St.  Garage     930     1,026   1,029    3:00  PM 

V 

Oak  Street  Lot  72       91  98  12:00  Noon 

Washington  St.  Lot  60        23  65  4:00  PM  to  8:00  PM 

Shopper's  Garage  100  95  98  11:00  AM  and  12:00  Noon 

Systemwide  Total  1,723  1,942  --  1:00 

Parking  accumulation  counts  were  also  conducted  from  11:00  AM 

through  3:00  PM  at  on-street  spaces  in  the  central  part  of  the 

study  area,  shown  in  Figure  4.   These  counts  show  the  available 

210-space  supply  of  on-street  spaces  being  used  at  98  to 

100  percent  of  physical  capacity  from  11:00  AM  through  2:00  PM 

At  3:00  PM,  the  occupancy  rate  of  on-street  spaces  drops  to 

90  percent.  , 

(  {  ^^  -  c^^Cn^  fy^ 

•        Comparison  of  Parking  Supply  and  Demand 

As  noted  above,  the  observed  parking  accumulation  in 
hospital-controlled  off-street  facilities  at  the  peak  hour  of 
1:00  PM  is  1,942  vehicles,  which  exceeds  the  available  physical 
off-street  supply  of  1,723  spaces  by  219  spaces.   However,  the 
simple  comparison  of  observed  off-street  demand  and  physical 
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supply  does  not  fully  represent  the  magnitude  of  peak  hour  park- 
ing shortages.   Several  factors  must  be  considered  to  provide  a 
more  complete  view  of  both  supply  and  demand. 

With  regard  to  parking  supply,  the  actual  number  of  available 
physical  parking  spaces  is  often  a  misleading  indication  of  a 
system's  true  practical  capacity.   If  a  parking  facility  is  to 
operate  efficiently,  its  occupancy  level  must  be  below  100  per- 
cent to  allow  drivers  entering  the  facility  to  find  available 
spaces  without  excessive  delay  or  inconvenience.   As  the  occu- 
pancy of  a  parking  facility  approaches  100  percent,  illegal 
parking  and  circling  or  "cruising"  within  the  facility  by  drivers 
searching  for  spaces  become  more  frequent.   In  the  case  of  the 
NEMCH,  the  cruising  largely  takes  place  on  the  surrounding  street 
network.   Some  studies  have  shown  that  "cruising"  traffic  can 
represent  anywhere  from  30  to  70  percent  of  the  roadway  volume  in 
an  urbanized  area. 

Typically,  the  practical  capacity  of  a  parking  facility  is 
considered  to  be  85  to  90  percent  of  its  physical  capacity.   In 
general,  public  on-street  supply  approaches  its  practical 
capacity  at  85  percent.   At  employee  parking  facilities,  where 
parking  space  turnover  is  low  and  users  park  on  a  regular  basis, 
users  tend  to  be  adept  at  finding  available  spaces,  and  practical 
capacity  is  about  95  percent.   In  addition,  the  attendant  park 
system  used  at  the  Posner  Lot  for  visitors  results  in  high 
utilization  of  available  space.   As  a  result,  it  was  assumed  that 
using  a  95  percent  practical  capacity  factor  would  more  appro-     f4//A 
priately  reflect  conditions  at  NEMCH.   Applying  a  95  percent   ,  ^hi-^^"^ 
adjustment  factor,  the  practical  capacity  of  NEMCH -  controlled 
parking  facilities  is  1,637  spaces.   Comparing  this  figure  to 
observed  accumulation  at  4>}eM€»--CQiLLnilil-ed-' facilities  yields  a 
peak  period  supply  deficit  of  305  spaces 


'v 
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Another  factor  which  should  be  considered  is  the  use  of  on- 
street  spaces  by  NEMCH- related  parkers.   The  on-street  accumula- 
tion counts  showed  occupancy  rates  of  or  near  100  percent  from 
the  period  from  11:00  AM. through  3:00  PM.   A  survey  conducted  in 
conjunction  with  this  study  and  reported  later  in  this  section 
also  showed  that  approximately  13  percent  of  those  that  drive  to 
the  hospital  park  on-street.   Assuming  this  percentage  holds  in 
the  peak  period,  it  is  estimated  that  there  are  220  hospital- 
related  vehicles  parked  on-street  at  1:00  PM.   If  these  vehicles 
are  taken  into  account,  total  NEMCH- related  peak  period  parking 
demand  rises  to  2,162  spaces  when  on-street  demand  is  added  to 
the  NEMCH -  controlled  off-street  facility  data,  the  supply  deficit 
rises  to  439  spaces  relative  to  total  off-street  capacity,  and 
525  spaces  relative  to  practical  off-street  capacity.   When  only 
the  hospital's  permanent  supply  is  considered  and  leased  spaces 
are  omitted,  the  supply  deficit  increases  to  1,069  spaces  rela- 
tive to  practical  capacity.   Table  6  summarizes  the  comparison  of 
demand  versus  supply. 


^ 


These  figures  indicate  a  definite  need  for  expansion  of  the 
hospital's  parking  supply,  from  a  minimum  of  229  spaces  to  as 
{many  as  1,069  spaces.   The  minimum  supply  increase  of  229  spaces 
does  not  allow  for  practical  capacity  considerations  and  is  based 
on  continued  use  of  more  than  200  on-street  spaces  during  the 
peak  hour  by  NEMCH  parkers  as  well  as  573  leased  spaces.   Taking 
into  account  a  95  percent  practical  capacity  factor,  and  exclud- 
ing on-street  spaces,  the  hospital's  current  parking  need  is  525 
spaces.   Finally,  projecting  the  possible  loss  of  currently- 
leased  spaces,  NEMCH  would  require  over  1,000  additional  spaces, 
above  its  existing  off-street  supply,  to  fully  accommodate  its 
parking  needs. 
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TABLE  6 

COMPARISON  OF  PEAK  PERIOD 

SUPPLY  AND  DEMAND 


NEMCH  Parking  Demand 
Off-street 
On-Street 
Total 


Number 
of  Spaces 


Supply 

Off-street 

NEMCH -owned 
NEMCH-leased 
Total  Physical 
Total  Practical 

On-Street 

Total  Physical 
Total  Practical 


Total  Supply  (on-  and  off-street) 
Physical  Capacity 
Practical  Capacity  ____^^___ 


942 
220 

162 


1,150 
573 
L,723 
L,637  ' 


(6  '^TSrr^ 


Surplus/( Deficit) 
In  terms  of: 

Total  Physical  Supply 

Total  Practical  Supply 

Off-street  Supply  Only  (Practical) 

Less  Leased  Space 

(Shopper's  and  Herald  Street) 


1,933. 
1,816 


(229)  - 
(346)  - 
"^  (525) 
(1,069) 


{^33 

( n-^ 
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2.   Traffic  Conditions 


n; 


Nb^ 


i-ar 


fX/. 


•*• 


Existing  traffic  conditions  in  the  study  area  were  examined 
as  a  basis  for  determining  the  incremental  traffic  impacts  asso- 
ciated with  alternative  parking  garage  sites.   This  evaluation 
consisted  of  the  following  techniques: 

•    analysis  of  traffic  volumes  in  relation  to  the  function 
and  character  of  individual  links  in  the  roadway  network, 
and 
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•    traffic  flow  analysis,  in  terms  of  level  of  service  at 
study  area  intersections. 

These  techniques  and  their  results  are  presented  in  this  section 
following  an  overview  of  the  traffic  network. 

•    Network 


The  street  system  in  the  study  area  is  illustrated  in 
Figure  5.   The  study  area  is  served  directly  by  the  two  major 
limited  access  highways  entering  Downtown  Boston:   1-90,  the 
Massachusetts  Turnpike  Extension,  and  1-93,  the  Central  Artery/ 
Southeast  Expressway.   The  Massachusetts  Turnpike  Extension 
crosses  the  study  area  below  grade  in  an  east-west  direction,  and 
1-93,  which  operates  in  a  north-south  direction,  and  actually 
forms  the  eastern  boundary  of  the  study  area.   These  highways 
provide  vehicle  access  to  the  Tufts-NEMCH  complex  from  virtually 
the  entire  Boston  metropolitan  region.   Access/egress  to  these 
facilities  are  located  approximately  1/4-mile  from  the  central 
area  of  NEMCH.  ~ 

Crossing  the  study  area  are  several  urban  arterial  roadways 
which  primarily  serve  through  movements  between  areas  and  across 
the  City,  as  well  as  providing  the  connection  between  NEMCH  and 
the  regional  highway  system.   These  roadways  are  as  follows: 
Kneeland  Street/Stuart  Street  (east-west),  Tremont  Street  (north- 
south).  Herald  Street  (east;  east-west  in  vicinity  of  1-93),  and 
Marginal  Street.   Travel  between  the  study  area  and  I-90/I-93  is 
via  Kneeland  Street/Stuart  Street,  which  borders  the  Tufts/NEMCH 
complex  on  the  north,  and  Herald  Street  to  the  south  of  the 
complex.   Washington  Street  and  Harrison  Avenue  are  primarily 
collector  streets  serving  traffic  movement  between  the  arterials 
and  local  streets.   Oak,  Tyler,  Hudson  and  several  smaller 
roadways  are  local  study  area  streets. 
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Two-way  streets  and  street  segments  in  the  study  area  are 
Kneeland  Street/Stuart  Street,  Washington  Street  between  Kneeland 
and  Marginal  Streets  ( nor th -  south ) ,  Herald  Street  to  the  east  of 
Washington  Street  (east-west),  and  Oak  Street  (east-west)  to  the 
west  of  Washington  Street.   All  other  roadways  in  the  study  area 
provide  only  for  one-way  traffic  flow,  as  indicated  in  Figure  5. 

•    Traffic  Volumes 


Morning  and  evening  peak  hour  traffic  volume  data  for  the 
study  area  are  shown  in  Figures  6  and  7.   The  figures  shown 
represent  the  number  of  vehicles  counted  during  the  morning  and 
evening  peak  commuter  traffic  hours,  generally  8:00  to  9:00  AM, 
and  4:30  to  5:30  or  5:00  to  6:00  PM.   These  data  were  drawn  from 
manual  turning  movement  counts  conducted  by  Vanasse/Hangen  at  13 
key  intersections  in  the  study  area  from  7:30  to  9:30  AM,  and 
4:00  to  6:00  PM.   These  counts  were  conducted  over  a  3-1/2  week 
period  extending  from  March  27  to  April  23.   The  schedule  of 
counts  and  actual  count  data  are  presented  in  the  Appendix  A. 

The  data  show  the  largest  hourly  traffic  volumes  by  street 
segment  to  be  as  follows: 

AM  Number  of  Vehicles 


•  Kneeland  between  Washington  815  ( WB ) 
and  Harrison  655  ( EB ) 

•  Marginal  between  Washington  1,195  ( WB ) 
and  Shawmut 

•  Washington  between  Herald  1,645  ( NB ) 
and  Marginal 

•  Herald  between  Harrison  834  ( WB ) 
and  Washington  655  (EB) 

•  Tremont  between  Stuart  and  Oak  720  (SB) 

1/     Volumes  shown  represent  maximum  on  roadway  segment. 
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PM  Number  of  Vehicles 

•  Stuart  between  Tremont  1,250  (WB) 
and  Washington  785  ( EB ) 

•  Marginal  between  Shawmut  980  (WB) 
and  Washington 

•  Washington  between  Herald  1,320  ( NB ) 
and  Marginal 

•  Herald  between  Washington  660  ( EB ) 
and  Harrison                        1,160  (WB) 

•  Tremont  between  Stuart  1,530  (SB) 
and  Oak 

Several  of  the  local  streets  carry  substantially  smaller 
traffic  volumes.   Nevertheless,  these  streets  tend  to  be  more 
sensitive  to  the  impacts  of  traffic  because  of  the  residential 
character  of  adjoining  land  uses.   Morning  and  evening  hourly 
traffic  volumes  on  selected  local  street  segments  are  as  follows: 

AM  PM 

•  Oak  between  Washington  and  Harrison         165  300 

•  Harrison  between  Oak  and  Marginal  280  540 

•  Hudson  60  60 

•  Tyler  155  245 

In  addition  to  the  morning  and  evening  intersection  counts 
which  served  as  the  source  of  the  above  data,  24-hour  mechanical 
counts  were  recorded  at  a  number  of  key  mid-block  locations  in 
the  study  area.   The  data  obtained  from  these  counts  are 
summarized  in  Table  7.   The  table  shows  the  pattern  of  traffic 
volume  fluctuations  over  the  course  of  the  day  at  each  counting 
location.   Peak  volumes  tend  to  coincide  closely  with  the  typical 
peak  commuter  periods  on  most  study  area  streets.   Additional 
noteworthy  characteristics  of  the  data  shown  are  as  follows: 

•  On  Harrison  Avenue  (north  of  Bennet  Street),  the  AM  peak 
hour  occurs  from  10:00  to  11:00,  which  is  after  the  com- 
muter peak  ending  at  9:30.   Midday  traffic,  from  12  Noon 
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to  2:00  PM,  is  comparable  to  the  420-vehicle  volume 

recorded  from  10:00  to  11:00  AM.   Volumes  in  the  last 

hour  of  the  AM  commuter  peak  period  are  likely  to  be  on 

the  order  of  70  vehicles  less,  or  350  vehicles  in  total. 

Volumes  during  the  PM  peak  hour,  however,  recorded  as 

413  vehicles,  are  among  the  highest  observed  throughout 

.  the  day. 
k 

•  On  Bennet  Street,  the  highest  volumes  for  the  day  were 
recorded  from  12  Noon  to  1:00  PM.   During  this  hour, 

70  vehicles  were  counted.   This  volume  is  only  29  vehi- 
cles higher,  however,  than  the  peak  AM  commuter  count  of 
41  vehicles  which  occurred  between  9:00  and  10:00  AM. 

•  While  peak  traffic  periods  coincide  with  commuter  hours 
on  Kneeland  Street,  volumes  exceed  1,000  vehicles  per 
hour  between  6:00  AM  and  9:00  AM.   After  12:00  noon, 
traffic  volumes  build  to  the  peak  of  1,401  vehicles  from 
3:00  to  4:00  PM. 

•  On  Oak  Street,  volumes  during  the  PM  peak  period,  which 
extends  from  3:00  to  5:00  PM,  are  more  than  20  percent 
higher  than  volumes  during  the  AM  peak  hour  of  8:00  to 
9:00  AM . 

•  Traffic  volumes  build  on  Tremont  Street  throughout  the 
afternoon  and  on  Marginal  Street  throughout  the  day  until 
they  peak  from  5:00  to  6:00  PM  on  Tremont  Street  and  5:00 
to  7:00  PM  on  Marginal  Street. 

Table  8  presents  peak  hour  volumes  in  relation  to  total 
24-hour  weekday  traffic  counts.   The  table  shows  that  peak  hour 
volumes  range  from  4.5  percent  to  8.3  percent  of  total  weekday 
traffic  volumes  during  the  AM  and  5.9  to  11.0  percent  in  the  PM. 
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The  peak  hour  traffic  percentage  is  greater  on  the  smaller  local 
streets  --  Oak  and  Bennet  --  than  on  the  arterials.   Traffic 
volumes  are  generally  higher  throughout  the  study  area  during  the 
afternoon  than  in  the  morning. 

•    Traffic  Volume  Levels  •  Character 


From  the  perspective  of  neighborhood  residents,  traffic  con- 
ditions are  important  not  only  in  terms  of  the  absolute  number  of 
vehicles  using  local  streets  or  even  the  quality  of  intersection 
operations,  but  also  from  the  standpoint  of  the  impact  of  traffic 
on  the  character  of  the  neighborhood.   Quantifying  the  impact  of 
increased  traffic  volumes  on  the  residential  character  of  neigh- 
borhood streets  is  a  difficult  task.   Individual  perceptions  of 
how  much  traffic  is  "too  much"  vary  considerably  from  person  to 
person  and  in  large  part  depend  upon  the  conditions  to  which  the 
individual  is  accustomed.   For  example,  persons  who  have  lived  in 
a  high  traffic  environment  or  who  have  selected  their  residence 
knowing  that  traffic  volumes  on  their  street  were  high,  tend  to 
be  less  concerned  with  traffic  volume  changes  than  persons  who 
selected  their  residence  because  of  its  quiet  residential  char- 
acter.  Taking  into  account  this  diversity  of  perspective,  it  is 
difficult  to  arrive  at  an  assessment  of  the  impact  of  traffic 
volume  increases  which  matches  everyone's  values.   However, 
several  studies  have  identified  volume  levels  at  which  normal 
neighborhood  activity  changes.   In  a  major  research  report 
sponsored  by  the  U.S.  Department  of  Transportation  entitled 
Liveable  Urban  Streets  (Managing  Auto  Traffic  in  Neighborhoods), 
streets  were  grouped  into  three  categories  according  to  daily 
volumes  as  follows: 

2,000  vehicles  per  day  -  light  volume  streets 
2,000-10,000  vehicles  per  day  -  median  volume  streets 
10,000  vehicles  per  day  -  heavy  volume  streets 
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•    Level  of  Service/Capacity  Analysis 

Traffic  conditions,  in  terms  of  the  quality  of  traffic  flow, 
are  expressed  customarily  in  terms  of  "Level  of  Service"  (LOS) 
measurements.   Level  of  service  (LOS)  is  the  term  used  to  denote 
the  different  operating  conditions  which  occur  at  a  given  inter- 
section when  accommodating  various  volumes  of  traffic.   It  is  a 
qualitative  measure  of  the  effect  of  a  number  of  factors,  includ- 
ing roadway  geometries,  travel  delay,  freedom  to  maneuver  and 
safety.   Level  of  service  provides  an  index  to  the  operational 
qualities  of  a  roadway  intersection. 

Level  of  service  is  represented  on  a  scale  ranging  from 
LOS  "A"  at  the  highest  level  to  LOS  "F"  at  the  lowest  level. 
Level  of  Service  A  at  an  intersection  represents  a  free-flow 
operating  condition.   Typically,  the  intersection  approach 
appears  quite  open  and  turning  movements  are  made  easily  with 
minimal  or  no  delay.   Levels  of  Service  "B"  through  "D"  represent 
increasingly  restricted  movement  and  delay.   Capacity  of  the 
intersection  occurs  at  the  lower  end  of  Level  of  Service  "E",  and 
is  characterized  by  long  queues  of  vehicles  waiting  to  pass 
through  the  intersection.   Level  of  Service  "F"  is  usually  indi- 
cative of  congested  conditions  and  represents  traffic  demands  in 
excess  of  capacity.   Table  10  summarizes  the  relationship  of 
level  of  service,  reserve  capacity  and  expected  traffic  delay. 

Levels  of  service  for  most  of  the  study  area's  signalized 
intersections  were  determined  using  the  Critical  Movement 
Analysis  procedure,  which  compares  lane  utilization  on  critical 
approaches  to  the  total  capacity  of  an  intersection.   The  ratio 
of  volume  to  capacity  is  inversely  related  to  level  of  service, 
i.e.,  as  the  volume  -  to  -  capacity  ratio  increases  toward  1.0 
(volume  equal  to  capacity)  level  of  service  declines  to  Level 
"E".   Level  of  Service  "F"  represents  a  condition  where  the 
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network  or  intersection  operations  break  down,  typically  due  to 
an  external  factor.   At  two  of  the  major  study  intersections  -- 
Kneeland/  Washington  and  Herald/Harrison  --  a  more  detailed 
method,  based  on  delay  analysis,  was  also  applied,  as  recently 
set  forth  in  Transportation  Research  Board  Special  Report  209. 


TABLE  10 
LEVEL  OF  SERVICE  CRITERIA 
FOR  SIGNALIZED  INTERSECTIONS* 


Maximum  Sum 
of  Critical 

Volumes 

Expected** 

Traffic 

Delay 

( Seconds ) 

Level  of 
Service 

Two 
Phase 

Three 
Phase 

Four  or 
More  Phases 

Typical  Volume/ 
Capacity  Ratio 

A 

900 

855 

825 

<5.0 

0.00-0.60 

B 

1,050 

1,000 

965 

5.1-15.0 

0.60-0.70 

C 

1,200 

1,140 

1,100 

15.1-25.0 

0.70-0.80 

D 

1,350 

1,275 

1,225 

25.1-40.0 

0.80-0.90 

E 

1,500 

1,425 

1,375 

40.1-60.0 

0.90-1.00 

F 

-  -   Not  Applicable  -  -  ■ 

>60.0 

Varies 

*   Transportation  Research  Board,  Transportation  Research 

Circular  Number  212,  Interim  Materials  on  Highway  Capacity, 

Washington,  D.C.,  January,  1980  (Planning  Criteria) 
**   Transportation  Research  Board,  Special  Report  209, 
Highway  Capacity  Manual,  1985. 

In  capacity  calculations  for  unsignalized  intersections,  the 
assumption  is  made  that  major  street  movement  is  not  affected  by 
minor  street  movement  and  that  the  capacity  is  a  function  of 
turns  within  the  intersection  and  gaps  in  the  through  traffic 
stream.   The  difference  between  available  capacity  and  existing 
demand  is  defined  as  reserve  capacity  and  is  used  as  the 
criterion  for  determining  level  of  service. 


,H^^^ 
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The  results  of  the  analysis  are  presented  in  Figure  8  and 
Table  11.   The  letter  symbols  in  the  upper  half  of  the  squares  in 
Figure  8  denote  LOS  in  the  morning  peak  hour  (usually  8:00  to 
9:00  AM);  the  symbols  in  the  lower  half  of  the  squares  represent 
LOS  in  the  afternoon  peak  hour  (usually  4:30  to  5:30  or  5:00  to 
6:00  PM) . 


TABLE  11 
SUMMARY  OF  EXISTING  LEVEL  OF  SERVICE  ANALYSIS 


AM  PM 


Intersection 


v/c 

LOS 

V/C 

LOS 

0.46 

A 

0.56 

A 

0.43 

A 

0.46 
0.67 

A 

0.63 

B 

B 

0.59 

A 

1.04 

E 

0.24 

A 

0.45 

A 

0.36 

A 

0.41 

A 

662^ 

A 

465^ 

A 

0.13 

A 

0.21 

A 

0.44 

A 

0.39 

A 

0.44 

A 

0.41 

A 

0.30 

A 

0.49 

A 

0.55 

A 

0.63 

B 

0.58 

B 

0.78 

C 

f 


^ 


*Kneeland  at  Tyler 

*Kneeland  at  Harrison 

2 
*Kneeland  at  Washington 

*Stuart  at  Tremont 

Oak  at  Tremont 

Oak  at  Washington 

Oak  at  Harrison 

Marginal  at  Harrison  at  Hudson 

Marginal  at  Washington 

Marginal  at  Shawmut 

Herald  at  Shawmut 

Herald  at  Washington 

.2 
Herald  at  Harrison 


*  =  Reduction  of  capacity  by  15  percent. 

1.  LOS  calculation  incorporates  15  percent  reduction  in  capacity 
to  account  for  pedestrian  impacts  on  traffic  flow. 

2.  TRB  209  Signalized  Intersection  analysis  procedure. 

3.  Volume  reflects  available  reserve  capacity  (ARC)  of  an 
unsignalized  intersection. 

The  data  show  that  traffic  conditions,  in  terms  of  quality  of 
traffic  flow,  are  relatively  good  throughout  the  study  area 
during  the  AM  peak  period.   Most  of  the  intersections  operate  at 
LOS  "A",  which  denotes  little  or  no  traffic  delay.   The  Kneeland 
Street/Washington  Street  and  Herald  Street/Harrison  Street  inter- 
sections are  shown  as  operating  at  LOS  "B"  during  the  AM  peak 
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To  assess  the  impact  of  the  alternative  parking  facility 
sites,  existing  traffic  volumes  in  the  study  area  would  be 
compared  with  projected  volumes  to  determine  if  anticipated 
volume  increases  would  result  in  a  change  of  category  for  the 
local  roadways.   To  facilitate  this  later  analysis,  the  neigh- 
borhood streets  in  the  study  area  were  categorized  according  to 
current  volume  levels.   These  are  summarized  in  Table  9. 


TABLE  9 
EXISTING  CHARACTER  OF  NEIGHBORHOOD  STREETS 


street 


r 


\      Kneeland   Street    ~\Z^%t 

/      (east  of  -H^i^fa^jrn  C^'-^) 


Daily      Category  of 
Volume of  Street* 

23,705- 


Heavy  volume 


Marginal  Street        f9| 
{west  of  Harrison)  10^- 


Tremont  Street 
(south  of  Stuart) 

Oak  Street 

(east  of  Washington) 

Harrison  Street 
(north  of  Bennet) 

Harrison  Street** 
(between  Oak 
and  Marginal ) 

Hudson** 

Washington  (between 
Herald  and  Marginal) 


^/^f 


Okri  ^AV 


3,518 

15,687 

2,439 

6,070 

4,000 

1,445 

29,900 


Medium  volume   ^?6<3-6J)  »to^ 


m^o}  >,/^^ 


Heavy  volume 
Medium  volume 
Medium  volume 


Medium  volume 

Light  volume- 
Heavy  volume 


7^ 


*   Based  on  criteria  described  in  Liveable  Urban  Streets, 
Managing  Auto  Traffic  in  Neighborhoods,  U.S.  Depart 
ment  of  Transportation. 

**  Daily  volumes  estimated  based  on  peak  hour  flows  and 
MRC  count  data. 
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table  is  generally  expected  to  experience  an  increase  in  traffic 
volumes,  the  increases  are  not  of  sufficient  magnitude  to  surpass 
one  of  the  category  thresholds  as  a  result  of  this  project  in 
relation  to  any  one  of  the  alternative  sites. 


TABLE  2  5 
PROJECTED  CHARACTER  OF  NEIGHBORHOOD  STREETS 


x^'no 

Daily  Volume 

Category  of 

Street  .  ,  ,  ,x 

Site  1    Site  2    Site  3 

of  Street 

Tg4 

Kneeland  Street      . 

(east    of^*f«4*«tfi)      t^jAO      24,968 

Marginal  Street 

(west  of  Harrison)  'h^%        3,950 

Tremont  Street 

(south  of  Stuart)  \^,\)%y      15,687 


Oak  Street 


2,838 


(east  of  Washington)  ?<if;^T 

Harrison  Street    ^^   ^' 

(north  of  Bennet)    foC«^   6,070 


; 


Harrison  Street** 
(between  Oak 
and  Marginal) 

Hudson** 

Washington  (between 
Herald  and  Marginal) 


4,399 
1,877 


25,093  23,705  Heavy  Volume 

4,139  3,518  Medium  Volume 

15,760  15,760  Heavy  Volume 

3,097  2,439  Medium  Volume 

6,381  6,143  Medium  Volume 

4,969  4,073  Medium  Volume 

1,756  1,445  Light  Volume 


30,498    30,631    30,704   Heavy  Volume 


*  Based  on  criteria  described  in  Liveable  Urban  Streets, 
Managing  Auto  Traffic  in  Neighborhoods,  U.S.  Department  of 
Transportation. 
**  Daily  volumes  estimated  based  on  peak  hour  flows  and  MRC 
count  data. 
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hour,  denoting  relatively  short  traffic  delays.   Reasons  for  this 
high  level  of  service  during  the  morning  peak  hour  is  that  there 
is  a  minimum  of  conflicting  traffic  flow.   For  example,  motorists 
turning  left  from  Kneeland  Street  to  Harrison  Street  west  must 
cross  the  path  of  500  oncoming  vehicles  on  Kneeland  Street  during 
the  morning  peak  hour  versus  800  during  the  afternoon  peak  hour. 

Based  on  flow  rates,  the  busiest  intersection  in  the  study 
area  during  the  morning  peak  hour  is  the  Washington  Street/ 
iHerald  Street  intersection.   This  is  a  major  inbound  route  into 
the  study  area  as  well  as  a  route  towards  the  Back  Bay  and  the 
Massachusetts  Turnpike  Extension. 

Traffic  conditions  are  also  generally  good  in  the  afternoon 
peak  hour,  although  there  are  some  trouble  spots.   Specifically, 
the  Treraont  Street/Stuart  Street  intersection  is  shown  as  oper- 
ating at  LOS  "E"  and  the  Herald  Street/Harrison  Avenue  intersec- 
tions are  shown  as  operating  at  LOS  "C",  denoting  moderate  to 
relatively  long  traffic  delays.   Congestion  at  the  Herald  Street/ 
Harrison  Avenue  intersection  results  from  heavy  PM  commuter  traf- 
fic flows  towards  the  Southeast  Expressway.   At  the  Tremont 
Street/Stuart  Street  intersection,  traffic  volumes  on  both 
streets  are  substantially  higher  in  the  afternoon  than  in  morn- 
ing, and  as  a  result,  this  intersection  is  congested  during  the 
afternoon  peak  hour. 

In  conjunction  with  the  level  of  service  analysis,  Vanasse/ 
Hangen  conducted  several  field  observations  to  gain  a  full  under- 
standing of  the  operation  of  intersections  in  the  study  area. 
These  observations  generally  confirmed  the  LOS  measurements 
although  there  are  some  external  factors  which,  at   times,  do 
affect  the  operations  of  the  critical  intersections.  Some  condi- 
tions not  fully  reflected  in  the  LOS  analysis  were  the  effect  of 
fupstreara  bottlenecks,  particularly  during  the  PM  peak  hour  on 
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Herald  and  Kneeland  Streets.   Specifically,  congestion  related  to 
entry  onto  1-93  can  cause  backups  at  intersections  along  Herald 
and  Kneeland  Streets,  most  noticeably  in  the  case  of  the  Herald 
Street/Harrison  Street  intersection.   The  condition  tends  to 
occur  when  there  is  a  major  delay  on  the  Expressway  possibly  due 
to  an  accident  or  vehicle  breakdown.   The  effects  of  these  "shock 
waves"  in  the  traffic  network  cannot  be  represented  completely  in 
the  LOS  analysis.   However,  it  should  be  noted  that  at  times 
there  is  congestion  in  the  PM  peak  hour  on  Herald  and  Kneeland 
Streets,  in  addition  to  the  delays  at  the  Tremont  Street/Stuart 
Street  and  Herald  Street/Harrison  Avenue  intersections  revealed 
by  LOS  analysis. 

Another  factor  affecting  traffic  operations  is  pedestrian 
i  flow.   This  is  particularly  important  along  Kneeland  Street  where 
;■  pedestrian  crossings  are  relatively  heavy  over  the  course  of  the 
day.   Most  traffic  signals  located  in  the  study  area  are  equipped 
with  pedestrian  actuated  pushbuttons  which  allow  pedestrians  to 
cross  without  conflicting  with  Kneeland  Street  traffic.   However, 
field  observations  indicate  that  the  pedestrian  phase  is  rarely 
actuated  at  many  locations  and  pedestrians  tend  to  cross  on  their 
own,  typically  conflicting  or  delaying  the  movement  of  vehicles 
along  Kneeland  Street.   Although  not  a  continuous  occurrence, 
this  behavior  does  have  an  affect  on  vehicular  movement  increas- 
ing delays  to  vehicles  on  the  major  streets  and  at  times,  affect- 
ing vehicles  exiting  the  minor  streets.   The  impact  of  pedestrian 
crossings  have  been  taken  into  account  explicitly  in  the  LOS 
calculations  on  Kneeland/Stuart  Street. 

3«   Public  Transportation 

The  NEMCH  is  in  Boston's  Downtown  and,  in  general,  is  widely 
accessible  by  public  transportation.  Figure  9  shows  the  closest 
rapid  transit  stations  and  bus  routes  serving  the  study  area. 
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The  rapid  transit  stops  shown  are  the  Boylston  Station  (approxi- 
mately 1/4  mile  from  the  hospital)  on  the  Green  Line,  and  the 
Essex  and  Dover  Stations  on  the  Orange  Line  (1,000  feet  and 
2,300  feet  from  the  hospital,  respectively).   Just  outside  the 
borders  of  the  figure  are  Park  Street  Station  on  the  Red  Line, 
Washington  Station  on  the  Red  and  Orange  Lines,  and  Arlington 
Station  on  the  Green  Line.   Bus  routes  directly  serving  the  study 
area,  as  shown  in  the  figure,  are  No.  9  and  No.  11  from  South 
Boston,  No.  43  from  Roxbury,  and  No.  49  from  the  Orange  Line 
Northampton  Station  area  and  University  Hospital. 

The  relocation  of  the  Orange  Line,  scheduled  to  be  completed 
during  1987,  will  eliminate  the  Dover  Street  Station  located 
about  1,000  feet  to  the  south  of  the  Turnpike  and  nearly  2,000 
feet  from  the  central  hospital  area.   A  new  Orange  Line  station 
will  open  in  the  study  area  itself,  near  the  intersection  of 
Marginal  Road  and  Shawmut  Avenue,  with  an  entrance/exit  adjacent 
to  the  Floating  Hospital.   A  variety  of  options  are  currently 
under  study  as  Orange  Line  replacement  services  on  the  Washington 
Street  corridor.   The  improvement  in  service  for  the  Medical 
Center  due  to  the  Orange  Line  relocation  may  result  in  additional 
transit  riders  to/from  NEMCH.   This  will  be  discussed  in  more 
detail  in  connection  with  transportation  management  improvements. 

It  should  be  noted  that  the  current  public  transportation 
system  access  is  not  as  convenient  to/from  the  study  area  as 
other  sections  of  the  Downtown.  Specifically,  the  Red  Line, 
which  carries  the  highest  volumes  among  all  the  MBTA  transit 
routes,  is  a  considerable  distance  from  the  study  area.  The 
closest  Red  Line  Station,  Washington,  is  over  2,000  feet  from  the 
main  hospital  area. 


.4 
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4»   Signage 

A  well  designed  system  of  signs  can  serve  to  reduce  traffic 
related  to  finding  parking  spaces  and  buildings,  direct  drivers 
to  the  off-street  parking  facilities  that  are  most  appropriate 
for  their  use,  and  reduce  on-street  parking.   As  part  of  this 
study,  an  inventory  of  the  existing  sign  system  was  completed. 
Overall,  there  are  currently  few  signs  in  the  study  area  that 
either  direct  drivers  to  parking  areas  or  orient  drivers  to  the 
hospital  complex. 

A  the  intersection  of  Harrison  Avenue  and  Kneeland  Streets, 
there  are  small  signs  with  arrows  indicating  that  NEMCH  is  to  the 
south  on  Harrison  Avenue.   The  wall  of  the  Dental  School  lists  in 
large  letters  the  institutions  composing  the  Tufts/NEMCH  complex, 
with  NEMCH  last  on  the  list.   Each  building  in  the  complex  is 
identified  individually  on-site,  but  not  by  signs  readily  within 
the  driver's  field  of  vision.   There  is  a  2-foot  square  sign  in 
the  median  on  Washington  Street  which  identifies  the  Proger 
Building  as  the  main  hospital  entrance.   A  large  sign  identifies 
the  Floating  Hospital. 

Although  each  off-street  parking  facility  is  identified  on- 
site,  there  are  no  signs  on  campus  directing  drivers  to  the  loca- 
tion of  parking  facilities.   The  signs  identifying  the  Tremont 
Street  garage  as  being  for  patient  and  visitor  use  are  removable 
and  placed  at  ground  level.   The  two  facilities  where  patients 
and  visitors  are  allowed  to  park  (i.e.,  Tremont  Street  Garage  and 
Posner  Lot)  post  rates  in  locations  that  are  not  optimal  from  the 
standpoint  of  the  driiver's  field  of  vision.   Signs  at  these 
facilities  also  do  not  indicate  whether  spaces  are  available  or 
full,  or  where  additional  parking  spaces  (at  another  facility) 
may  be  found.   A  sign  is  posted  at  the  Oak  Street  lot  indicating 
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whether  both  the  Oak  Street  lot  and  Herald  Street  garage  are 
open. 

5.   Hospital  Transportation  Management  Programs 


NEMCH  has  undertaken  a  number  of  program  initiatives  intended 
to  encourage  the  use  of  public  transportation  and  high  occupancy 
vehicles  by  its  employees,  thereby  reducing  the  frequency  of 
automobile  travel  to  and  from  the  hospital.   Coordination  of 
transportation  management  is  the  responsibility  of  the  parking 
manager,  a  position  created  in  the  fall  of  1985.   These  actions 
are  described  in  this  section.  ^ 

•   MBTA  Monthly  Pass  Distribution      ^ 


The  hospital  sells  MBTA  monthly  passes  at  its  Head  Cashier's 
Office  during  the  last  three  working  days  of  each  month. 
Approximately  325  to  330  passes  are  sold  monthly. 

•   Ridesharing 

Caravan  for  Commuters,  Inc.,  a  non-profit  corporation 
administering  third-party  vanpool  and  other  transportation - 
management  programs,  has  conducted  several  presentations  at  the 
hospital  regarding  vanpooling.   However,  insufficient  interest 
has  been  demonstrated  to  initiate  a  formal  ridesharing  program. 
There  are  several  factors  which  probably  account  for  the  lack  of 
response  among  NEMCH  employees: 

•  Availability  of  relatively  high  quality  public 
transportation  service; 

•  Wide  variation  in  arrival  and  departure  times  among 
hospital  staff; 
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•  Broad  dispersion  of  staff  trip  origins. 

The  last  two  factors  will  be  discussed  in  greater  detail  as 
part  of  the  evaluation  of  potential  transportation  management 
improvement  actions,  in  Section  III  of  this  report. 

9        Identification  of  Potential  New  Public  Transportation  Users 

The  NEMCH  parking  office  is  developing  a  computerized 
database  which  will  enable  it  to  identify  employees  who  reside 
near  public  transportation  services.   The  parking  advisory 
committee  has  the  authority  to  deny  monthly  parking  passes  to 
employees  who  can  access  the  hospital  conveniently  by  public 
transportation. 

m        Subway  Escort  Service 

The  hospital  makes  available  to  all  of  its  employees  an 
escort  service  to  area  subway  stations.   This  service  is 
subsidized  through  parking  revenues. 

6.   Travel  Behavior  Characteristics  of  the  Hospital  Population 

A  Transportation  Questionnaire  Survey  of  the  NEMCH  and  Tufts 
populations  was  conducted  on  May  1,  1986.   The  purpose  of  the 
survey  was  to  obtain  information  on  the  travel  behavior  charac- 
teristics of  all  persons  traveling  to  the  hospital  or  using 
hospital  parking  facilities.   This  information  was  required  to 
determine  the  routes  traveled  by  persons  driving  to  the  hospital, 
and  to  evaluate  potential  transportation  management  innovations. 
Key  types  of  data  collected  through  the  survey  were  as  follows: 

•  Mode  of  transportation  to  the  hospital. 
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•  Origin  of  trips  to  the  hospital. 

•  Time  of  arrival  and  departure  at  the  hospital. 

•  Variations  in  travel  behavior  by  user  groups  (e.g., 
hospital  staff,  patients,  visitors,  students). 

•  Parking  location  of  those  who  drove 

The  survey  was  administered  in  the  form  of  a  single-page 
questionnaire,  which  was  distributed  to  all  persons  entering  the 
Tufts-NEMCH  complex  at  12  locations.   The  questionnaire  distri- 
bution points  were  chosen  to  provide  a  representative  sample  of 
the  daily  population  traveling  to  NEMCH  and/or  using  associated 
parking  facilities.   Approximately  4,300  surveys  were  distri- 
buted, of  which  2,080  were  returned,  yielding  a  response  rate  of 
48  percent.   A  copy  of  the  survey  questionnaire  and  the  raw  data/ 
frequency  distributions  of  responses  to  the  survey  are  presented 
in  Appendix  B  to  this  report.   The  survey  findings  are  briefly 
summarized  below. 

•   Mode  of  Transportation 

Among  a  total  of  1,604  survey  respondents  reporting  their 

2 
mode  of  transportation  to  the  hospital,   the  distribution  of 

responses  was  as  shown  in  Table  12. 


2/   Does  not  include  persons  receiving  questionnaire  at  the 
Tremont  Street  Garage. 
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TABLE  12 
MODE  CHOICE  OF  NEMCH  POPULATION 


Frequency 


Drove 

Passenger  in  vehicle  that  parked 

Dropped  off  by  car 

Subway 

Bus 

Commuter  rail 

Taxi 

Walked 

Bicycle/motorcycle 

mpool 
Total 


691 
58 
71 


502 
86 
37 
2  0 

109 

30 

8 


Percent 


42.9 
3.6 

4.4 


6.8 

1.9 

.5 


^^.^ 


The  results  indicate  that  approximately  43  percent  of  all 
trips  to  the  hospital  are  made  by  someone  who  drives  and  parks  a 
car  or  other  private  vehicle.   Taking  into  account  automobile  —-^ 
passengers  and  persons  dropped  off  by  automobile,  just  over^SO  "/ 
percent  of  the  survey  sample  can  be  classified  as  automobile 
users,  although  the  proportion  of  parkers  is  approximately  the 
same  as  the  proportion  of  drivers  (i.e.,  43  percent). 

Transit  users  constitute  approximately  39  percent  of  the 
sample.   Most  of  these  are  subway  riders,  who  represent  31  per- 
cent of  the  total  number  of  people  traveling  to  the  hospital  on  a 
typical  weekday.   Over  5  percent  of  the  sample  travel  to  the 
hospital  by  bus,  and  approximately  2  percent  use  commuter  rail. 
The  survey  included  a  question  which  asked  those  who  travel  to 


3/      The  survey  was  conducted  on  a  day  when  several  commuter  rail 
lines  were  not  in  service,  due  to  an  employee  strike. 
However,  only  .4  percent  of  the  respondents  reported  that 
they  usually  travel  by  commuter  rail,  although  not  on  the  day 
of  the  survey. 
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the  hospital  by  subway  to  indicate  the  station  at  which  they  get 
off  the  train.   The  distribution  of  subway  riders  by  station  is 
shown  in  Table  13. 


TABLE  13 
DISTRIBUTION  OF  SUBWAY  RIDERS  BY  STATION 


Station 


Frequency 

Percent 

227 

42% 

167 

31 

83 

15 

45 

8 

2 

<1 

8 

1 

3 

<1 

5 

1 

540 

Essex  Street 
Boylston  Street 
Washington  Street 
Park  Street 
Arlington  Street 
Broadway 
Copley 

State  Street 
Total 


Over  40  percent  of  those  accessing  the  hospital  by  subway  do 
so  via  the  Orange  Line's  Essex  Street  Station,  which  is  the 
station  closest  to  the  NEMCH  complex.   Approximately  31  percent 
of  subway  users  access  the  study  area  via  Boylston  Station  on  the 
Green  Line,  which  is  the  next-closest  station  in  relation  to  the 
hospital.   A  total  of  23  percent  of  the  subway  users  are  Red  Line 
riders;  15  percent  exit  trains  at  Washington  Street  and  8  percent 
leave  the  subway  at  Park  Street.   The  low  proportion  of  Red  Line 
riders  relative  to  users  of  the  Green  and  Orange  Line  can  be 
explained  by  the  fact  that  the  Red  Line  stations  are  farther  from 
the  hospital  complex  than  are  the  Essex  and  Boylston  Street 
Stations.   Since  both  the  Washington  andPark^  S_tree^  Stations  are 
more  than  one-quarter  mile  from  the  hospital,  it  is  to  be 
expected  that  the  Red  Line  mode  share  would  be  substantially 
lower  for  NEMCH- related  trips  than  for  trips  to  locations  in  the 
center  of  Downtown  Boston  (e.g.,  financial  and  shopping 
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districts).   Many  of  those  reporting  use  of  the  Essex  Street 
Station  may  have  transferred  from  the  Red  Line.   The  need  to 
transfer,  however,  increases  the  total  travel  time  and  incon- 
venience associated  with  transit  use,  which  would  have  the  effect 
of  reducing  Red  Line  ridership  among  NEMCH  employees. 

Among  those  who  travel  to  the  hospital  by  bus,  the  distribu- 
tion of  riders  by  bus  route  is  shown  below  in  Table  14. 


TABLE  14 
DISTRIBUTION  OF  BUS  RIDERS  BY  ROUTE 


Frequency 

Percent 

Route 

11  - 

Essex  &  Washing 

ton 

36 

40.4 

Route 

39  - 

Copley  Station 

1 

1.1 

Route 

43  - 

Park  Street 

1 

1.1 

Route 

49  - 

Essex  &  Washing 

ton 

1 

1.1 

Route 

55  - 

Copley  Square 

2 

2.2 

Route 

93  - 

Haymarket 

1 

1.1 

Route 

300 

-  South  Station 

3 

3.4 

Route 

301 

-  South  Station 

10 

11.2 

Route 

304 

-  South  Station 

6 

6.7 

Route 

305 

-  South  Station 

6 

6.7 

Others 

21 

23.6 

Mode  choice  behavior  was  examined  in  greater  detail  to  deter- 
mine whether  hospital  employees  differ  from  patients,  visitors, 
students,  and  other  categories  of  travelers  to  the  hospital,  with 
respect  to  their  reliance  on  the  automobile.   The  results  are 
presented  in  Table  15.   According  to  the  survey,  approximatelyf  45 
percent  of  the  hospital  staff,  which  includes  physicians,  nurses 
and  other  employees,  drive  to  work  and  park.   Expanded  to  the 
estimated  weekday  population  of  3,800  NEMCH  employees,  this 
percentage  translates  into  approximately  1,720  employees  who 
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drive  to  the  hospital  on  a  typical  weekday.   This  is  a  lower 
percentage  of  drivers  than  is  found  among  visitors  and  patients 
(48.4  percent).   Only  a  small  percentage  of  employees  arrive  at 
the  hospital  as  passengers  in  cars  driven  by  others.   Approxi- 
mately 38  percent  of  the  hospital  staff  uses  public  transporta- 
tion to  travel  to  work,  which  is  higher  than  the  rate  of  transit 
use  among  visitors  and  patients  (29  percent). 

•  Vehicle  Occupancy  7  ^ 

— TT' 

Vehicle  occupancy  data  were  also  collected  through  the  survey 
to  determine  the  extent  of  current  ridesharing  activity, 
including  both  carpooling  and  vanpooling.   Among  all  vehicles 
driven  to  the  study  area  there  is  an  average  of  1.43  occupants 
per  vehicle.   Among  employees,  average  auto  occupancy  declines  to 
1.08,  while  among  hospital  visitors  and  patients  there  is  an 
average  of  1.48  occupants  per  vehicle.   For  trips  related  to 
Tufts  University  activities,  average  vehicle  occupancy  is  1.16. 

•  Origin/Destination  Patterns 

Figure  10  shows  the  distribution  of  weekday  trips  to  the 
Tufts/NEMCH  complex  by  area  of  origin.   The  area  to  the  north  of 
the  metropolitan  core  accounts  for  22  percent  of  all  trips  to 
Tufts/NEMCH.   The  northwest  contributes  5  percent  of  all  trips  to 
the  complex;  the  west,  15  percent;  and  the  south,  17  percent. 
Two  percent  of  all  trips  originate  in  New  Hampshire  and  Maine, 
while  the  metropolitan  core  area,  defined  as  Boston,  Cambridge, 
and  Brookline,  accounts  for  39  percent  of  all  Tufts/NEMCH  trips. 
Trips  originating  in  the  core  are  further  broken  down  by  city/ 
town  and  neighborhood  in  Table  16. 
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TABLE  16 

CORE  AREA  TRIPS  TO  TUFTS/NEMCH  COMPLEX: 

DISTRIBUTION  BY  TOWN 

Response      Percent  of  Core  Area 
Community Frequency Trips  to  Tufts/NEMCH 

Brookline  100  12 

Cambridge  64                    8 

Boston  644  80 

Back  Bay  26                   3 

Beacon  Hill  13                    2 

Allston/Brighton  97  12 

Charlestown  13                    2 

Jamaica  Plain  47                  6 

Chinatown  7                   1 

Dorchester  103  13 

East  Boston  28                   3 

Fenway  7                   1 

Forest  Hills  1  <1 

Hyde  Park  14                    2 

Kenmore  Square  3  <1 

Mattapan  23                   3 

Mission  Hill  3  <3 

North  End  2  <1 

Readville  1  <1 

Roslindale  23                  3 

Roxbury  18                   2 

Savin  Hill  2 

South  Boston  77  10 

South  End  25                   3 

West  End  3                   4 

West  Roxbury  13                    2 

Unspecified  95  12 

Total  Core  808                 100 


NOTE:   Based  on  5/1/86  questionnaire  survey  conducted  at  NEMCH . 
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As  the  table  shows,  Boston  contributes  most  of  the  Tufts/ 
NEMCH  trips  originating  in  the  core  area.   Within  the  City  of 
Boston,  Allston/Brighton,  Dorchester,  and  South  Boston,  each 
generate  over  10  percent  of  all  core  area  trips  to  the  hospital 
complex.   Conversely,  only  1  percent  of  the  reported  origins  were 
from  the  Chinatown  neighborhood. 

The  mode  choice  distribution  for  persons  whose  trips  origi- 
nate in  selected  areas  of  Boston,  where  public  transportation  is 
often  convenient,  is  presented  in  Table  17.   The  areas  selected 
for  illustration  each  account  for  3  percent  or  more  of  core  area 
trips  to  the  hospital  complex.   The  percentage  of  people  driving 
to  the  hospital  is  greatest  in  Roslindale  (65  percent), 
Dorchester  (53  percent)  and  Jamaica  Plain  (50  percent).   The 
subway  mode  share  is  highest  from  East  Boston  (64  percent), 
Mattapan  (48  percent),  and  Allston -Br ighton  (42  percent).   The 
only  neighborhoods  showing  a  bus  mode  share  of  10  percent  or  more 
are  South  Boston  (48  percent)  and  Allston-Br ighton  (10  percent). 
The  relatively  high  bus  mode  share  in  South  Boston  is  not  sur- 
prising, given  that  two  of  the  four  bus  route.  No.  9  which  enters 
the  study  area,  originates  in  South  Boston. 

»   Parking  Location 

The  relative  use  of  different  parking  areas  is  shown  in 
Table  18  for  three  different  categories  of  survey  respondents: 
NEMCH  staff;  hospital  visitors  and  patients;  and  Tufts  -  related 
individuals  (e.g.,  faculty,  students).   The  predominant  users  of 
all  facilities,  except  the  Posner  Lot  on  Harrison  Avenue,  are 
NEMCH  employees,  although  substantial  numbers  of  patients  and 
visitors  use  the  Tremont  Street  Garage,  and  over  35  percent  of 
those  parking  in  the  Herald  Street  Garage  are  Tufts  -  related 
individuals  (predominantly  students).   Of  the  120  reported 


1-34 
1468/886/wpr 


V 


a 

—  o 

U    I. 

>  o 

--  o 


O—        O-^        0'-~        O'^ 


en  -^      ■!  w 


o  -— 

•  a< 

en  w 


cn  — '      o  >^ 


o  -^ 

■  3< 


o  --• 
•  a« 

(N  w 


o  ^      o  ^ 
•  a«         -a* 


o  •^ 
o  -^ 


o  ^      o  ^ 
•  ae  a* 


0  -- 
•  at 

01  — 


•  a« 

03  w 


0  ^ 
■  a* 

1  w 


o--^     o-^     o^     o-^ 
(N^^      r^w       r^^^       ^s_> 


o  '-■       o  -^      o  • 
•  a«         -a*         •  ; 

*T  ^^        (X)  ^        iD  ' 


•  ae         -a? 


o  -^      o  ^      o  ^      o  - 
^r  w      CO  w      <!  w      in  ■ 


o  -^ 
•  a« 


o  — 
■  a« 

0)  -^ 


o  — 
•  a« 

T  — 


(S 

01  0) 

C  —  T3 

O  U    01 

10  £ 

IS  <D   (0 

a  >  a 


CN  '-' 


o  ---      o  --^ 

•  a<  a* 

CN  ^-^        rt  '~^ 


•  a« 


o  ^ 
•  ae 


o  -^ 

■  a< 

in  w 


o  — 
•  a« 

a  ■--' 


O—        o^       O'-        o  — 

•  ae         -a*  a*         -a* 

in~^      inw      in-—      to  ^^ 


\ 


o 

4^ 

■w 

C 

(A 

(3 

~- 

l- 

< 

m 

—       > 

(0    0)  -M  ^-  I/) 

*'    C  -r-  a  C 

—  c 

a^  ■'  (0  e  5 

1-   U  -w    3  — 

(0  (0  o  t/1  a 

I  a  u.  I-  w(_) 


■o  (8 
a  <a 


I-    OJ 

a  ID 
a  1- 
o  ra 
r  (J 
to 


C   (S 
O    l- 

E  a 


c 

*-" 

o 

(0 

•^ 

u 

n 

L 

0) 

o 

Ul 

■  3« 


o  -^ 

ID  ^ 


O  '-- 
CD  w 


o  ^ 


o  --- 


o  -- 


01  — 
■w    C 


in 

u)  a) 

a 

01 

4-> 

L    C 

■a 

a. 

U) 

C 

O   i-     1 

OJ 

1 

c 

OJ 

■HOI 

■4-' 

(/) 

^ 

o 

u 

IB 

nj 

a 

4j 

Ul  -D  2 

[«- 

4^ 

1/1 

(0 

-cm 

OJ 

D 

o 

01 

Q. 

>  to  z 

ac 

1- 

1- 

q: 

\ 


\ 


parkers  in  the  Posner  Lot,  over  70  percent  are  patients  and 
visitors  at  the  NEMCH. 

The  table  shows  that  the  vast  majority  of  survey  respondents 
park  in  NEMCH- controlled  facilities.   The  frequency  of  parking 
outside  NEMCH  facilities,  usually  on-street,  varies  by  user 
category,  ranging  from  6  percent  for  Tufts  -  related  respondents  to 
18  percent  for  NEMCH  patients  and  visitors.   The  survey  indicates 
that  approximately  13  percent  of  NEMCH  employees  park  on-street 
or  in  other  spaces  outside  of  NEMCH  parking  facilities.   When  the 
survey  results  are  expanded  to  the  population  of  NEMCH  employees, 
it  is  estimated  that  approximately  1,500  employees  park  in  NEMCH 
off-street  parking  spaces,  and  220  employees  park  elsewhere. 

B,   FUTURE  CONDITIONS 

The  NEMCH's  parking  needs  in  the  planning  horizon  year  of 
1990  will  be  influenced  by  any  growth  in  hospital  activities 
which  occurs  in  the  four  years  between  then  and  now.   Another 
concern  of  relevance  to  the  planning  of  hospital  transportation 
services  is  any  change  in  study  area  traffic  conditions  which  may 
occur  by  1990.   Vanasse/Hangen  has  analyzed  the  factors  which 
could  contribute  to  both  increased  parking  demands  and  vehicle 
traffic  during  the  next  four  years.   This  analysis  has  included 
identifying  non-NEMCH  projects  which  could  affect  study  area 
travel  demands  as  well  as  NEMCH  growth  itself.   The  results  of 
this  analysis  are  presented  below. 

!♦   Future  NEMCH  Parking  Needs 

Two  different  indicators  of  potential  hospital  growth  were 
examined:   patient  population  growth  patterns,  and  facility 
development  plans. 
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•    Patient  Population 

Annual  patient  census  data  are  presented  in  Table  19  for  the 
years  1981  to  1986.   Figures  shown  for  1986  are  NEMCH  projec- 
tions.   The  data  show  some  fluctuations  from  year  to  year,  and 
there  is  no  evidence  of  sustained  growth  in  patient  activity. 
The  strongest  trend  which  emerges  is  a  small  decline  in  the 
number  of  annual  patient  days,  a  measure  which  typically  is 
highly  correlated  with  both  staff  population  and  visitor  trips  to 
the  hospital.   NEMCH  projects  that  all  three  measures  shown  in 
Table  19  will  remain  constant  at  projected  1986  levels  through 
the  planning  horizon  year  of  1990.   Compared  to  1985  data,  the 
number  of  clinic  visits  was  projected  to  rise  by  2  percent,  and 
admissions  were  estimated  to  increase  by  3  percent,  in  1986.   The 
parking  and  traffic  data  presented  earlier  in  this  report  were 
collected  in  April  of  1986,  however,  and  presumably  reflect  a 
substantial  proportion  of  the  growth  that  had  been  anticipated 
for  the  current  year.   Since  the  number  of  patient  days  was 
projected  to  decline  slightly,  it  is  reasonable  to  conclude  that 
the  total  NEMCH  population  will  not  change  significantly  from 
current  levels  through  the  end  of  1986  and  further  into  the 
future  through  1990. 

TABLE  19 
NEMCH  PATIENT  CENSUS  DATA 

Admi  ssions 
Clinic  Visits Patient  Days (In  Patients) 

1981  247,593  145,363  13,658 

1982  258,995  139,170  13,546 

1983  253,871  142,503  14,163 

1984  242,998  142,180  13,653 

1985  245,771  136,879  13,870 

1986  251,087*  136,530*  14,300* 


SOURCE; 
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viewing  potential  growth  from  the  standpoint  of  faci: 
development,  no  major  change  at  the  NEMCH  is  projected  through 
1990  according  to  NEMCH  planners.   NEMCH  does  plan  tp  construct  a 
new  facility,  designated  as  the  IC  Building,  in  the  central  sec- 
tion of  NEMCH  complex,  near  the  Proger  Building.   This  facility 
will  house  the  adult  nursing  units  presently  located  in  the 
Pratt- Farnsworth  Building,  and  possibly  a  maternity  unit  of 
approximately  20  beds.   The  future  relocation  of  activities  from 
Pratt- Farnsworth  represents  a  shift  of  population  within  the 
complex,  rather  than  an  increase  in  NEMCH  population.   The  20 -bed 
maternity  unit  is  expected  to  result  in  a  negligible  increase  in 
the  total  hospital  population. 


The  most  likely  use  of  the  Pratt-Farnsworth  Building^,  after 
its  present  functions  are  moved  to  IC.  is  for  research^   The 
155,810  square  foot  building  could  potentially  house  approxi- 
mately 686  employees  based  on  assumed  4.4  employees  per  1,000 
square  feet.   In  the  event  this  occurs,  it  would  generate  addi- 
tional daily  parking  ripmandc;  of  apprnximately  11^    cpano.^  g^rh 
weekday.   Peak  parking  demands  may  be  somewhat  less.   Based  on 
discussions  with  NEMCH  staff,  this  reuse  plan  and  related 
increase  in  parking  demand  would  occur  ^  ^  tjerl99CL.^^  ^Z 

In  summary,  based  on  review  of  historical  patient  activity 
trends  and  projections,  and  discussions  with  NEMCH  staff  regard- 
ing specific  development  projects,  it  is  not  anticipated  that  a 
significant  change  in  parking  demand  will  occur  at  NEMCH  through 
the  year  1990.   Longer  term  increases  may  be  expected  to  be  in 
the  range  of  150  to  200  spaces. 
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2.      Background  Development 

The  impacts  of  anticipated  future  development  on  study  area 
traffic  conditions  was  estimated,  in  terms  of  both  peak  hour 
traffic  volumes  and  intersection  level  of  service.   These  impacts 
were  then  incorporated  into  the  study  framework  as  elements  of 
background  future  conditions,  which  serve  as  a  baseline  against 
which  the  further  impacts  of  any  increase  in  NEMCH  parking  supply 
can  be  assessed,  in  Section  II  of  this  study. 

A  number  of  specific  projects  were  identified,  upon  consulta- 
tion with  the  Boston  Redevelopment  Authority,  which  were  judged 
to  have  the  potential  to  affect  study  area  traffic  conditions  by 
the  year  1990.  These  projects,  and  their  associated  impacts  with 
respect  to  trip  generation,  are  shown  in  Table  20. 

Trip  generation  factors  for  the  residential  development 
projects  are  from  the  Institute  of  Transportation  Engineer's  Trip 
Generation  Manual,   modified  to  reflect  the  14  percent  auto  mode 
share  for  the  Boston  CBD  residents  reported  in  the  1980  U.S. 
Census.   Trip  generation  and  mode  share  factors  for  the  office/ 
commercial  development  are  based  on  actual  BRA  building  surveys 
conducted  during  the  1982  Downtown  Boston  Parking  Study.  __ 

To  determine  the  impacts  of  the  above  projects  on  study  area 
traffic  conditions,  trips  generated  by  the  projects  were  assigned 
to  Downtown  streets  in  accordance  with  existing  downtown  origin- 
destination  patterns,  and  changes  in  traffic  volumes  on  roadways 
in  the  study  area  were  estimated. 


i/      Institute  of  Traffic  Engineers,  Trip  Generation  and 
Information  Report;  Washington,  D.C.,  Rev.  1982. 

5/  Cambridge  Systematics,  Inc.,  Parking  in  Central  Boston, 
performed  for  City  of  Boston,  1983. 
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TABLE  20 

ESTIMATED  TRIPS  GENERATED  BY  NEW  PROJECTS 

YEAR  1990 


Total 

Weekday   AM  Peak  Hour     PM  Peak  Hour 
Project Trips Vehicle-Trips    Vehicle -Trips 

Within  Study  Area 

--  Housing  200  units      140*  9  12 

Don  Bosco  Site 
Tremont  Street 

--  Housing  200-225        150*  9  12 

units  172-200 
parking  spaces 
R3/E3A  Site 
Oak/Washington/ 
Marginal 

--  Housing  60-75  53*  3  2 

units  Rl  Site 
Hudson/Tyler 

Outside  Study  Area 

-  -  Bedford/Kingston 

Site  Phase  I 

700,000-900,000      6,075  200  200 

sq.  ft.**   office 

commercial 

-  -  Hayward  Place 

Maximum  500,000      3,375  112  112 

sq.ft.**  commercial 

*  AM  and  PM  peak  hours  combined. 
**  Assumed  occupancy  rate  of  50  percent  in  1990. 

To  account  for  study  area  traffic  growth  associated  with 
general  development  in  the  Back  Bay  and  other  more  distant  areas 
an  annual  background  traffic  growth  rate  of  2  percent  was  aslo 
applied  on  the  major  arteries  including  Kneeland,  Stuart  and 
Herald  Streets.   A  1  percent  annual  background  traffic  growth 
rate  was  applied  on  the  remaining  streets  in  the  study  area, 
again  to  account  for  general  growth  associated  with  projects 
outside  of  the  study  area  for  this  project. 
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m        Traffic  Volume  Analysis 

The  impacts  of  growth  are  reflected  in  the  1990  No-Build 
traffic  networks,  shown  in  Figures  11  and  12.   Changes  in  traffic 
volumes  on  roadways  in  the  study  area  are  shown  in  Table  21. 
Compared  to  existing  conditions,  the  largest  increases  in  traffic 
will  be  on  Kneeland  Street  between  Washington  and  Harrison 
Streets,  where  volumes  will  rise  by  approximately  146  vehicles  in 
the  AM  peak  hour  and  65  vehicles  in  the  PM  peak  hour,  and  on 
Herald  Street  between  Washington  and  Harrison  Streets,  where 
increases  will  be  on  the  order  of  53  vehicles  in  the  AM  peak  and 
125  vehicles  in  the  PM  peak. 

•   Level  of  Service/Capacity  Analysis 

The  effects  on  level  of  service  resulting  from  estimated 
traffic  volume  increases  are  presented  in  Table  22,  which 
compares  volume/capacity  ratios  and  LOS  measurements  for  inter- 
sections in  the  study  area  under  existing  conditions  and  for  the 
year  1990. 

The  analysis  results  indicate  some  changes  from  existing 
conditions  as  follows.   A  small  decline  in  LOS  from  "B"  to  "C"  in 
the  AM  peak  hour  at  the  Kneeland/Washington  intersection;  a 
decline  from  "A"  to  "B"  in  the  AM  peak  hour  at  the  Stuart 
Street/Tremont  Street  intersection;  a  decline  from  "A"  to  "B"  in 
the  AM  peak  hour  at  the  Herald  Street/Harrison  Avenue  intersec- 
tion; and  a  decline  from  "A"  to  "B"  in  the  PM  peak  hour  at  the 
Herald  Street/Washington  Street  intersection.   All  of  these 
impacts  are  relatively  minor  in  magnitude,  and  all  of  the  inter- 
sections in  the  study  area  will  continue  to  operate  at  acceptable 
levels  of  service  in  1990.   It  should  be  noted  that  the  same 
factors  discussed  previously  including  the  Expressway  operating 
conditions  and  pedestrian  activity  can  affect  traffic  flow  in 
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1990  No  Build 
A.M.  Peak  Hour 
Traffic  Volumes 
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terms  of  reducing  the  number  of  vehicles  processed  through  an 
intersection  and  adding  delays  to  motorists. 

TABLE  2  2                         M^OSiA^V 
SUMMARY  OF  NO-BUILD  LEVEL  OF  SERVICE  ANALYSIS     ^ * 

7 


Existing  Conditions 
AM           PM 

1990  No-Build  -W^ 

AM            PM  — 

Location 

V/C   LOS    V/C   LOS 

V/C   LOS    V/C   LOS 

Kneeland  Street/ 

Tyler  Street         0.46    A    0.56    A    0.51    A    0.57 

Kneeland  Street/ 

Harrison  Avenue       0.43    A   0.46    A    0.56    A    0.57 

Kneeland  Street/ 

Washington  Street     0.63    B    0.67    B     0.71    C    0.70 

Stuart  Street/ 

Tremont  Street       0.59    A   1.04    E     0.62    B    1.10 

Oak  Street/ 

Harrison  Avenue         -  -    A      -  -    A      -  -    A 

Oak  Street/ 

Washington  Street     0.36    A    0.41    A    0.42    A    0.43 

Oak  Street/ 

Tremont  Street       0.24    A    0.45    A    0.26    A    0.47 

Marginal  Street/ 

Harrison  Avenue       0.13    A    0.21    A    0.14    A    0.23 

Marginal  Street/ 

Washington  Street     0.44    A   0.39    A    0.48    A    0.40 

Marginal  Street/ 

Shawmut  Avenue       0.44    A    0.41    A     0.46    A    0.43 

Herald  Street/ 

Harrison  Avenue       0.30    A    0.49    C     0.60    B    0.87 

Herald  Street/ 
I   Washington  Street     0.55    B    0.63    A     0.66    B    0.61 

Herald  Street/ 
,    Shawmut  Avenue        0.58    A    0.78    A     0.32    A    0.52 
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TRANSPORTATION  EVALUATION  OF 
ALTERNATIVE  FACILITY  SITES 


SECTION  II 

TRANSPORTATION  EVALUATION  OF 
ALTERNATIVE  FACILITY  SITES 


Limited  parking  facility  expansion  has  been  a  consistent 
element  of  NEMCH's  capital  planning  program.   The  1982  Facilities 
Master  Plan  did,  however,  include  a  major  parking  facility  as 
part  of  the  IC  development  to  be  built  in  the  central  section  of 
the  NEMCH  complex.   As  a  result  of  that  1982  study,  NEMCH  is 
presently  considering  three  alternative  sites  as  locations  for  a 
new  850-space  parking  garage  to  serve  hospital  employees.   The 
chief  purposes  of  this  facility  would  be  to: 

•  Address  the  hospital's  demonstrated  need  for  additional 
spaces ; 

•  Consolidate  parking  supplies,  which  are  currently  dis- 
persed at  six  locations,  two  of  these  being  some  distance 
from  the  NEMCH  complex; 

•  Secure  the  hospital's  parking  supply,  some  of  which  is 
currently  made  available  to  the  NEMCH  under  short-term 
leasing  arrangements  that  can  be  terminated  upon  lease 
expi  ration . 

This  section  of  the  report  focuses  on  evaluation  of  the  three 
alternative  parking  garage  sites  being  considered  by  NEMCH. 

A.   DESCRIPTION  OF  ALTERNATIVE  SITES 

The  three  alternative  garage  sites  are  shown  in  Figure  13. 
Site  1  is  a  site  at  the  corner  of  Washington  and  Oak  Streets, 
extending  northward  to  Nassau  Street.   Although  different  config- 
urations are  being  explored  by  NEMCH,  this  site  is  approximately 
200  feet  by  200  feet.   Site  2,  the  R3/R3A  site,  is  directly  to 
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Fig.  13 


the  south  of  Option  1,  across  Oak  Street.   The  parcel  is  bounded 
by  Oak,  Washington  and  Marginal  Streets,  as  well  as  existing 
residential  buildings  on  the  R3B  site.   This  site  has  the  largest 
footprint,  being  approximately  300  feet  by  160  feet.   Site  3,  the 
SCM  building  at  50  Herald  Street,  is  over  300  feet  to  the  south 
of  the  southern  edge  of  the  R3/R3A  parcel,  across  the  Massachu- 
setts Turnpike.   The  site,  which  has  approximate  dimensions  of 
115  ffet  by  295  feet,  is  bounded  by  Herald  Street  on  the  north 
and  Washington  Street  on  the  west. 

NEMCH's  current  plans  are  to  construct  an  750-space  to 
850-space  facility  at  whichever  of  the  sites  is  selected.   A 
conservative  or  worst  case  analysis  assumed  an  850-space  garage. 
From  a  parking  needs  perspective,  therefore,  all  three  sites  are 
equal.   Viewed  in  terms  of  scale,  all  three  sites  are  similar,  in 
that  the  parking  facility  must  be  sized  to  accommodate  850 
spaces.   The  surface  area  available  at  each  site  does  vary, 
however,  and  dictates  the  size  of  the  proposed  facility's  foot- 
print.  Where  a  smaller  footprint  is  necessitated,  the  height  of 
the  structure  must  increase.   The  largest  of  the  three  alterna- 
tives parcels  is  Option  2,  the  R3/R3A  site,  and  an  above  ground 
five-level  structure,  roughly  50  feet  in  height,  could  be  built 
on  this  site.   Depending  on  the  specific  design  configuration 
chosen,  an  850-space  structure  on  the  Oak  Street  site  (Option  1) 
would  be  7  to  10  levels,  or  70  to  100  feet  in  height.   The  dimen- 
sions of  the  SCM  site  (Option  3)  dictate  that  an  850-space  struc- 
ture be  10  levels,  or  100  feet  above  ground  level. 

B.   GENERAL  EVALUATION 


The  evaluation  of  the  three  alternative  sites  focused  on 
determining  the  relative  impacts  or  changes  in  traffic  flow,  air 
quality  and  noise  conditions  when  compared  to  the  1990  No-Build 
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condition.   These  evaluation  results  are  discussed  in  some  detail 
later  in  this  and  the  following  report  sections. 


In  addition  to  the  above,  the  following  areas  were  examined 
or  identified: 

parking  layout  efficiency, 
height  of  structure, 
pedestrian  accessibility, 
vehicle  accessibility,  and 
land  use. 


Table  23  briefly  summarizes  this  overall  evaluation  with 
respect  to  the  above  five  criteria. 

In  evaluating  the  sites  in  terms  of  parking  efficiency,  site 
dimensions  and  configuration  are  taken  into  account.   In  general, 
both  Site  1  and  Site  2  can  result  in  parking  facilities  with 
above  average  circulation  and  space  layout.   Site  2  is  more 
advantageous  because  of  its  larger  footprints  which  allows  for 
flexibility  in  meeting  accepted  deign  standards.   Site  3,  on  the 
other  hand,  has  a  narrow  site  (approximately  110  to  114  feet 
wide)  which  will  affect  the  design  of  the  structure  as  well  as 
require  several  more  floors  to  provide  the  same  number  of  spaces 
as  Sites  1  and  2.   As  a  result,  circulation  and  maneuvering 
within  a  facility  on  Site  3  will  be  below  average.   It  should  be 
noted  that  variances  in  setbacks  will  also  likely  be  required  to 
build  this  facility. 

From  the  standpoint  of  pedestrian  access.  Sites  1  and  2  are 
clearly  superior  to  Site  3.   Site  1  is  adjacent  to  the  center  of 
the  hospital  complex.   Pedestrian  access  to  and  from  the  site  is 
therefore  judged  to  be  excellent.   Site  2,  while  convenient  to 
the  hospital,  requires  pedestrians  to  cross  Oak  Street  en  route 
to  the  main  NEMCH  facilities,  and  is  slightly  farther  from  the 
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center  of  hospital  activity.   Pedestrian  access  characteristics 
for  this  option  are  described  as  "good"  in  the  table,  and  in  fact 
are  roughly  comparable  to  those  of  Site  1.   Site  3  is  approxi- 
mately 1/4 -mile  from  the  center  of  the  NEMCH  complex.   Pedes- 
trians walking  between  this  site  and  the  hospital  would  have  to 
cross  over  the  Turnpike  on  the  Washington  Street  Bridge.   A 
facility  on  this  site  would  function  essentially  as  a  "remote" 
parking  option,  requiring  the  operation  of  a  shuttle  bus  service 
between  the  site  and  the  NEMCH  complex.   Pedestrian  access 
between  the  hospital  and  this  site  is  judged  to  be  poor. 

Table  23  characterizes  vehicle  access  to  sites  1  and  2  as 
being  "good",  assuming  a  median  break  is  provided  on  Washington 
Street  at  the  planned   point  of  access/egress  for  either  site. 
The  factors  contributing  to  this  rating  are  as  follows: 

•  Access  and  egress  would  be  directly  onto  Washington 
Street,  which  provides  good  access  to/from  both  Kneeland 
and  Herald  Streets,  the  principal  arterials  connecting 
the  study  area  to  1-90  and  1-93. 

•  Washington  Street  traffic  flow  is  two-way  in  the  area  of 
the  garage  entry/exit,  which  facilitates  direct  access 
and  egress. 

•  A  combination  of  the  above  results  in  minimum  circulation 
on  the  local  street  system  to  get  to/from  the  garage. 

In  contrast,  vehicle  access  is  judged  to  be  no  better  than 
"fair"  for  Site  3.   Unlike  the  situation  in  Sites  1  and  2,  garage 
access  and  egress  under  Site  3  would  be  on  a  section  of 
Washington  Street  where  traffic  flow  is  one-way  only,  and  the 
configuration  of  the  nearby  street  network  imposes  a  circuitous 
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path  of  entry  upon  vehicles  which  access  the  garage.   In  addi- 
tion, there  is  frequently  traffic  congestion  on  Herald  Street  in 
the  PM  peak  period,  which  would  conflict  with  egress  from  the 
garage . 

Table  23  also  identifies  the  streets  in  which  the  primary 
garage- related  traffic  flow  impacts  for  each  of  the  options  are 
anticipated.  Garage  access/egress  and  attendant  traffic  impacts 
for  all  three  sites  are  discussed  in  greater  detail  in  the  next 
section. 

The  final  column  of  Table  23  identifies  the  probable  alter- 
nate land  use  for  each  site  if  it  is  not  developed  as  a  parking 
garage.   The  Site  1  parcel  is  currently  designated  as  institu- 
tional use,  as  the  site  is  partially  owned  by  NEMCH  and  is  within 
the  NEMCH  development  area.   The  Option  2  (R3/R3A)  site  has  been 
planned  by  the  BRA  for  a  200  to  225-unit  mixed  income  family 
housing  development.   Option  3,  the  SCM  Building  site,  is  owned 
by  the  Chinatown  Consolidated  Benevolent  Association,  from  which 
it  is  now  leased  by  Teradyne,  Inc. 

''  ^-  ^  " 

In  assessing  the  traffic  flow  impacts  associated  with  garage 
operations  at  each  of  the  alternative  sites,  several  steps  were 
taken.   First,  peak  hour  vehicle  -  trips  into  and  out  of  the  new 
parking  facility  were  estimated.   Then,  based  on  origin- 
destination  patterns  derived  from  the  survey,  these  trips  were 
assigned  to  the  study  area  traffic  network.   It  should  be  noted 
that  this  analysis  conservatively  assumed  all  of  the  vehicles 
represent  new  trips  to  the  study  area  rather  than  a  combination 
of  new  trips  and  those  trips  shifted  from  currently  used  NEMCH 
facilities  (i.e..  Shoppers  Garage).   In  essence,  this  probably 
portrays  fairly  accurately  a  1990  roadway  condition,  although  it 
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possibly  overstates  NEMCH's  contribution  to  the  traffic  volume 
levels.   Realistically,  if  NEMCH  ends  its  leases  with  the  owners 
of  the  Herald  or  Shoppers  Garages,  the  spaces  will  most  likely  be 
used  by  someone  else,  at  least  in  the  short  term.   As  a  result, 
simply  by  using  the  new  parking  facility  as  "replacement"  parking 
does  not  ensure  that  "no-change"  in  area  roadway  volumes  will 
occur . 

With  this  understanding  and  the  conservative  NEMCH  impact 
assumption,  the  evaluation  of  traffic  flow  concentrated  in  two 
areas : 

traffic  volume  changes,  and 

level  of  service  analysis. 

The  first  criterion  evaluated  attempts  to  address  the  impact 
from  the  perspective  of  the  neighborhood.   As  described  earlier 
in  the  report,  the  character  of  the  street  can  be  described  in 
terms  of  traffic  volume  levels.   Assessing  the  impact  on  roadway 
traffic  volumes  would  identify  any  change  in  character. 

The  level  of  service  analysis,  a  standard  traffic  engineering 
analysis  tool,  was  described  earlier  in  the  report  as  well.   this 
type  of  analysis  identifies  the  roadway  condition  from  the 
perspective  of  the  motorist. 

1»   Garage-Related  Trip  Generation  f 

Vanasse/Hangen  has  estimated,  on  the  basis  of  data  for 
current  NEMCH  garage  operations,  that  the  peak  hours  of  garage- 
related  traffic  flow  will  be  8:00  to  9:00  AM  and  5:00  to  6:00  PM, 
during  which  times  combined  entry  and  exit  volumes  will  be  236 
and  327  vehicles,  respectively.   These  represent  upper -bound 
traffic  volume  estimates  for  an  850-space  facility.   For  the 
purposes  of  analysis,  a  worst  case  scenario  is  assumed  under 
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which  all  garage  -  related  traffic  is  considered  to  be  new  to  the 
study  area,  representing  a  net  increase  over  and  above  projected 
1990  background  traffic  volumes.   As  previously  described,  it  is 
in  fact  likely  that  some  of  the  projected  garage  -  related  traffic 
will  result  from  a  shift  of  traffic  away  from  other  sections  of 
the  study  area,  in  which  case  the  net  increase  in  study  area 
traffic  would  be  lower,  and  traffic  conditions  in  those  other 
areas  would  improve,  relative  to  the  conditions  presented  in  the 
following  analysis.   The  breakdown  of  the  total  peak  hour  volumes 
by  entry  and  exit  is  as  follows:  -^ii,. 

Entry      Exit       Total 

8:00-9:00  AM        221  15         236 

5:00-6:00  PM        53        274        327 
For  all  three  site  options,  garage  entry/exit  has  been  assumed  to 
be  on  Washington  Street. 

2.   Trip  Distribution/Street  Assignment 

Figures  14  through  20  illustrate  the  traffic  flow  patterns  of 
vehicles  entering  and  exiting  each  of  the  three  site  options.   In 
developing  these  flow  patterns,  the  regional  distribution  of 
NEMCH- related  trip  origins  was  determined,  and  trips  to  and  from 
NEMCH  were  assigned  to  the  regional  and  local  study  area  highway 
network,  based  on  access  conditions  (i.e.,  circulation  system, 
travel  time)  between  the  hospital  and  individual  points  of 
origin/destination.   The  origin/destination  information  was 
obtained  through  the  questionnaire  survey  conducted  for  this 
study,  as  described  earlier  in  Section  I. 

These  data  indicated  that  hospital  -  related  trips  by  major 
area  were  as  follows: 

•  Core       -  39% 

•  North      -  24% 

•  Northwest  -  5% 
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•  West      -  15% 

•  South      -  17% 

Traffic  flow  patterns  to  and  from  are  described  below,  and  the 
areas  of  greatest  impact  are  identified. 

•    Site  1 


Based  on  preliminary  analysis  and  discussions  with  the  BRA 
and  Chinatown  community  representatives,  two  alternative  routing 
scenarios  were  developed  for  Site  1.   These  two  alternatives 
define  the  range  of  potential  impacts  which  could  be  expected  if 
a  garage  were  constructed  at  the  Site  1  site.   In  essence,  they 
represent  a  sensitivity  analysis  for  travel  patterns  to/from 
Site  1. 

Alternative  1-a.   Under  the  first  scenario,  labeled  Site  1-a, 
access  to  the  garage,  as  illustrated  in  Figure  14,  would  be 
predominantly  as  follows: 

Kneeland  -  52%  -  ( westbound  )—*  Washington  (southbound) — »■ 

Garage 

Herald  -24%  -  { westbound )—*  Washington  (northbound) — ♦ 

Garage 
Relatively  minor  flows  are  forecast  on  Oak  Street  (to  the  west  of 
Washington)  and  Stuart  Street.   All  1-90  and  1-93  NEMCH -  related 
traffic  would  follow  the  above  flow  pattern.   Egress  would  pre- 
dominantly follow  three  routes  within  the  study  area  (Figure  15): 

Garage- — 'Washington  -24%  -  ( NB  )—*  Kneeland  (WB)' 

Garage — »Washington  -24%  -  (SB)— ^  Oak  (^B)^ 

Harrison  (SB) — ►Herald  (WB) 

Garage — »Washington  -40%  -  ( SB )—♦  Marginal  (EB) 

Alternative  1-b.   Traffic  accessing  the  garage  from  Kneeland 
Street  would  divide  between  Hudson  Street  and  Washington  Street 
under  this  scenario.   Although  NEMCH-bound  motorists  exiting 
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1-90  or  1-93  at  Kneeland  Street  would  appear  to  find  the  Kneeland 
Street  to  Washington  Street  more  direct  (particularly  for 
Site  1),  there  is  the  possibility  of  some  traffic  evading  the 
Kneeland  Street/Washington  Street  intersection  by  using  Hudson 
Street  and  Marginal  Street.   It  is  difficult  to  accurately 
estimate  the  amount  of  bypass  traffic  as  it  is  largely  dependent 
on  the  level  of  congestion  on  Kneeland  Street.   Observations 
indicate  that  there  are  twice  the  number  of  left  turns  onto 
Washington  Street  versus  Hudson  Street.   Motorists  using  Hudson 
Street  to  access  Site  1  would  have  to  travel  to  Marginal  Street 
and  through  two  signals  along  Washington  Street  before  making  a 
right  turn  into  the  facility.   Based  on  existing  AM  peak  hour 
volumes  along,  a  67/3  3  percent  split  ^n  Washington  and  Hudson, 
rfespectively,  would  appear  to  be  likely.   This  would  mean  that 
35  percent  of  the  NEMCH  trips  would  travel  Kneeland  to  Washington 
while  17  percent  would  travel  via  Hudson  Street.   In  addition, 
travel  time  data  indicate  that  Alternative  Route  No.  1  takes 
approximately  2  to  2-1/2  minutes  while  Route  No.  2  takes  approxi- 
mately 4  minutes.   This  is  primarily  due  to  the  signal  timing 
plans  used  throughout  the  study  area  network.   Combining  observed 
volume  data  and  travel  time  information,  one  could  estimate  a 
range  of  Kneeland  Street  use  versus  Hudson  Street  use  from  100/0 
^o  60/40.   The /Sensitivity) analysis  presented  herein  assumes  a 
50/50  split  as  ^  worst  ):ase  condition  for  bypass  traffic . 


Access  (three  predominant  flows  Figure  16): 

Kneeland  (WB)  -  26% —,  Washington  (SB) — ♦Garage 
Kneeland  (WB)  -  26%— »■  Hudson  (  SB  )—♦  Marginal  (  WB  ) 
Washington  ( NB ) — *   Garage 
Herald  (WB)  -  24% —^  Washington  (NB)—*  Garage 
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Egress  (four  predominant  flows): 

Garage — »'12%—»  Washington  (  NB  ) — »  Kneeland  (  EB  ) 

Garage — »/l2% -r»  Washington  (SB)—*  Oak  {  EB  ) — ►Tyler  (  NB  ) 

Kneeland  (^B)~  ' 


Garage — *-24% 

Herald  (EB) 

Garage — »44% — ^Washington  (SB) 


Washington  (SB)— ».Oak  (  EB  ) — *•  Harrison  (SB) 
Marginal  (WB) 


Compared  to  Alternative  Route  No.  1-a,  traffic  is  somewhat  more 
dispersed.   While  there  is  some  traffic  flow  on  Hudson  Street  by 
vehicles  accessing  the  garage,  the  volume  of  traffic  is  rela- 
tively low,  as  will  be  discussed  at  a  further  point  in  greater 
detail.   Egress  traffic  on  Oak  Street  is  higher  than  under 
Alternative  Route  No.  1-a  because  once  again  more  frequent  use  of 
the  alternate  route  to  Kneeland  Street  is  assumed,  under  an 
analagous  assumption  to  that  applied  in  the  AM  period.   In  the  PM 
period,  50  percent  of  the  garage  traffic  routed  to  1-93  via 
Kneeland  is  assigned  to  Oak  Street.   This  traffic  would  be 
required  to  turn  left  out  of  the  garage  onto  Washington  and  left 
again  onto  Oak. 

•    Site  2 

Access  (Figure  17;  four  predominant  flows): 

Kneeland  -  (WB)  -  18% — ^Washington  (SB) — ►Garage 

Kneeland  -  (WB)  -  17% —♦  Harrison  (SB) — ►Marginal  ( WB ) 

Washington  ( NB )  • — ►Garage 

Kneeland  -  (WB)  -  17% — »-Hudson  (  SB  )—♦  Marginal  ( WB  ) 

Washington  (WB) — ^Garage 

Herald  -  (WB)  -  24% —♦  Washington  ( NB ) — »Garage 
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Egress  (Figure  18;  three  predominant  flows) 

Garage —^  Washington  -  ( NB )  -  12% — »Kneeland  ( EB ) 
Garage—*  Washington  -  (SB)  -  24% — » Oak  ( EB ) 
Harrison  (SB) — *•  Herald  (  EB  ) 
Garage — >  Washington  (SB) — ».  Marginal  -  44%  -  (WB) 

Compared  to  either  of  the  Site  1  routing  scenarios,  a  greater 
proportion  of  Site  2  traffic  would  tend  to  access  the  facility 
via  Hudson  Street  and  egress  via  Oak  and  Harrison  Streets. 

•    Site  3 


Site  3  traffic  flow  patterns  will  likely  differ  substantially 
from  those  associated  with  Sites  1  and  2  because  it  is  located  in 
a  different  section  of  the  study  area.    As  noted  previously, 
Washington  Street  traffic  flow  is  one-way  (northbound)  at  the  SCM 
site.    Virtually  all  traffic  would  have  to  access  the  site  by 
traveling  in  a  loop  configuration  east  or  west  on  Herald,  south 
on  lower  Harrison,  then  west  on  Mullins  Way,  and  then  north  on 
Washington.    Two  alternative  flow  patterns  have  been  analyzed, 
as  in  the  cast  of  Site  1.   The  first  pattern,  labeled  3-b,  repre- 
sents the  most  direct  routings  to  and  from  the  garage,  as  shown 
below  and  illustrated  in  Figures  19  and  20. 
Access ; 

Herald  ( EB  -  12%  -  and  WB  -  76% )—♦  Harrison  (SB) — » 
Mullins  Way  (WB) — >  Washington  (NB) — »  Garage 
Egress ; 

Garage— »  Washington  (  NB  )  -  48%— *•  Herald  (  EB  ) 
Garage —>  Washington  ( NB )  -  36% — »Marginal  ( WB ) 
It  should  be  noted  that  this  site  essentially  confines   traffic 
to  Herald,  Washington,  and  Marginal  Streets,  in  areas  that  are 
not  residential.   An  alternative  flow  pattern  scenario  was 
developed  to  account  for  the  likelihood  that  some  traffic  would 
use  local  streets  in  accessing  the  garage  from  1-93,  north  of  the 
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study  area,  and  the  Massachusetts  Turnpike.   The  use  of  local 
streets  would  result  from  drivers  seeking  to  avoid  delays  on 
Herald  Street  and  the  Turnpike  ramp.   The  3-a  alternative  routing 
pattern  is  as  follows: 
Access : 

Kneeland  (WB)  -  13% —► Harrison  (SB) — ,Mullins  Way  (WB) 

Washington  ( NB ) — »  Garage 

Kneeland  (WB)  -  13%    Hudson  (SB) — »-Harrison  (SB) 

Mullins  Way  (WB)— ^  Washington  (  NB  ) — *- Garage 


3.   Traffic  Volumes 

The  estimated  traffic  volume  networks  under  each  alternative 
site  are  shown  in  Figures  21  through  26.   These  data  are  also 
summarized  in  Table  24  for  key  roadway  segments  in  the  study 
area,  and  discussed  below. 

The  roadway  segments  that  were  included  in  the  table  show 
most  clearly  the  relative  impacts  of  the  alternative  garage  loca- 
tions.  In  terms  of  absolute  magnitude,  the  impacts  associated 
with  all  three  sites  tend  to  be  greatest  on  the  major  study  area 
arterials,  including  Washington  Street.   The  following  roadway 
segments  were  included  in  the  table,  however,  not  because  they 
experience  the  most  severe  traffic  impacts  in  absolute  terms,  but 
because  they  are  primarily  local  -  serving  streets  in  residential 
areas,  which  are  likely  to  be  most  sensitive  to  any  increases  in 
traffic,  from  the  standpoint  of  community  impacts: 

•  Oak  Street  between  Washington  and  Harrison  Streets 

•  Harrison  Street  between  Oak  and  Marginal  Streets 

•  Hudson  Street  between  Kneeland  and  Marginal  Streets 
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1990  Option  1 
A.M.  Peak  Hour 
Traffic  Volumes 


O     Fig.  21 


1990  Option  1 
P.M.  Peak  Hour 
Traffic  Volumes 


n  IVkwav.  Boston.  MA  OZUS 


O   Fig.  22 


1990  Option  2 
A.M.  Peak  Hour 
Traffic  Volumes 
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O    Fig.  23 


1990  Option  2 
P.M.  Peak  Hour 
Traffic  Volumes 
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O    Fig.  24 


1990  Option  3 
A.M.  Peak  Hour 
Traffic  Volumes 
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O    Fig.  25 


1990  Option  3 
P.M.  Peak  Hour 
Traffic  Volumes 


O    Fig.  26 


routing,  1-b,  was  developed  in  recognition  of  the  observed  ten- 
dency of  some  vehicles  to  access  Site  1  from  Kneeland  Street  in 
the  northeast  corner  of  the  study  area,  via  Hudson  and  Marginal 
Street,  therefore  bypassing  the  Kneeland  Street/Washington  Street 
intersection.   This  is  a  more  circuitous  maneuver  than  the 
Kneeland-Washington  route,  requiring  traffic  to  travel  a  longer 
distance  and  through  an  additional  intersection.   Overall  traffic 
flow  conditions  at  all  intersections  along  Kneeland  Street,  par- 
ticularly during  the  AM  peak  hour,  have  been  generally  projected 
to  operate  at  acceptable  levels  of  service  which  would  tend  to 
discourage  a  large  number  of  vehicles  from  accessing  Site  1  via 
Hudson  and  Marginal  Streets.   As  discussed  earlier,  a  maximum  of 
50  percent  of  all  traffic  from  the  north  and  west  accessing  the 
site  was  assumed  to  use  the  Hudson-Marginal -Washington  route. 
This  traffic  pattern  has  been  incorporated  into  Scenario  1-b. 

As  would  be  expected,  traffic  impacts  on  Kneeland  Street 
would  be  less  pronounced  under  Scenario  1-b  than  Scenario  1-a. 
In  the  AM  peak  hour,  only  55  more  vehicles  are  projected  to  use 
Kneeland  Street,  between  Washington  and  Harrison,  under  Scenario 
1-b  than  in  the  1990  Base  Case  (i.e.,  No-Build).   This  compares 
with  an  estimated  increase  of  108  vehicles  on  this  street  segment 
under  Scenario  1-a,  as  noted  previously.   Under  this  scenario,  it 
is  estimated,  however,  that  up  to  52  vehicle  -  trips  would  be  added 
to  Hudson  Street  in  the  AM  peak  hour,  relative  to  1990  baseline 
conditions.   In  the  PM  peak  hour,  the  principal  differences 
between  Scenario  1-a  and  Scenario  1-b  are  that  the  impact  on 
Kneeland  Street  would  be  reduced  by  one-half  under  the  latter 
scenario,  while  a  total  of  85  vehicle  -  trips  would  be  added  to  Oak 
Street,  compared  to  57  vehicle  -  trips  under  Scenario  1-a. 
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•    Site  2 

Site  2  (R3/R3A  parcel)  is  located  in  close  proximity  to 
Site  1.   As  a  result,  projected  traffic  flow  changes  for  Site  1 
and  Site  2  are  similar,  particularly  when  the  comparison  is  based 
on  the  alternative  routing  for  Site  1,  1-b.   The  principal  dif- 
ferences between  the  two  sites  are  as  follows: 

•  The  net  increase  in  PM  peak  hour  traffic  volumes  on  Oak 
Street  rises  from  57  (Site  1-a)  or  85  (Site  1-b)  vehicles 
to  101  vehicles  (Site  2). 

•  The  net  increase  in  PM  peak  hour  traffic  on  Harrison 
Avenue  rises  from  57  (Sites  1-a  and  1-b)  to  76  vehicles 
(Site  2  )  . 

•  The  combined  net  increase  in  AM  peak  hour  traffic  volumes 
on  Hudson  Street  and  Harrison  Avenue  rises  from  2 

(Site  1-a)  or  55  (Site  1-b)  vehicles  to  99  vehicles 
(Site  2  )  , 

•  The  net  increase  in  both  AM  and  PM  traffic  volumes  on 
Kneeland  Street  is  lower  with  Site  2,  due  to  more  dis- 
persion of  traffic  onto  Hudson  Street,  Harrison  Avenue 
and  Oak  Street. 

The  reason  projected  PM  peak  hour  impacts  are  higher  on  Oak 
and  Harrison  Streets  in  the  case  with  Site  2  is  that  vehicles 
exiting  the  garage  could  turn  right  out  of  the  facility  and  right 
only  Oak  Street.   In  contrast,  with  Site  1,  two  left  turns,  a 
more  difficult  and  time  consuming  maneuver,  would  be  required. 
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•    Site  3 

Both  AM  and  PM  peak  hour  traffic  impacts  for  Site  3  are 
generally  expected  to  be  most  concentrated  on  Herald  Street. 
However,  during  the  AM  peak  hour,  some  variation  to  this  would 
occur  when  traffic  flow  increases  may  occur  on  the  more  local 
neighborhood  streets. 

As  a  result,  two  alternative  routing  scenarios  were  analyzed 
for  Site  3,  as  for  Site  1.   In  Scenario  3-a,  traffic  was  assigned 
on  the  most  direct  routes  to  and  from  the  garage.   Traffic  vol- 
umes under  this  scenario  increased  on  Herald  Street  between 
Harrison  and  Albany  Streets  by  178  vehicles,  to  a  total  of  1,372 
vehicles,  in  the  AM  peak  period,  and  by  174  vehicles,  to  a  total 
of  1,594  vehicles,  in  the  PM  period. 

Most  of  the  estimated  traffic  increase  on  Herald  Street  in 
the  AM  period  would  be  westbound,  turning  left  onto  lower 
Harrison,  where  traffic  volumes  are  already  high.   It  is  likely 
that  some  of  the  traffic  accessing  the  garage  from  the  north  via 
1-93  and  the  west  via  the  Massachusetts  Turnpike  would  seek 
alternate  routes,  to  avoid  this  turn.   In  addition,  when  the 
Turnpike  ramp  is  queued  with  vehicles  preventing  easy  access  to 
Albany  Street,  motorists  may  exit  to  the  local  network  via 
Kneeland  Street.   Scenario  3-b  routings  were  diagrammed  earlier. 

Garage  -  related  traffic  would  use  Harrison  Avenue,  between 
Kneeland  and  Herald,  and  Hudson  Street  under  this  scenario 
labeled  3-b.   To  measure  the  impacts  of  this  scenario,  sensi- 
tivity analysis  was  conducted  assuming  that  50  percent  of  the 
traffic  accessing  the  garage  from  the  north,  via  1-93,  and  from 
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the  west,  via  the  Turnpike,  used  the  Scenario  3-b  alternative 
routings.   The  resulting  traffic  volume  impacts  were  as  follows: 

•  The  net  increase  in  AM  and  PM  volumes  on  Herald  Street 
were  120  and  160  vehicles,  respectively,  which  represents 
a  reduction  in  impacts  relative  to  Scenario  3-a,  of  58 
vehicles  in  the  AM  and  14  vehicles  in  the  PM .   The 
decreases  on  Herald  Street  result  in  increases  on 
Harrison  and  Hudson  Streets. 

•  In  the  AM  peak  hour  there  would  be  an  increase  of  29 
vehicles  on  Hudson  Street  and  28  vehicles  on  Harrison 
Street  between  Oak  and  Marginal.   In  the  PM  peak  hour, 
impacts  remain  minimal  on  all  streets  except  Herald, 
Washington  and  Marginal. 

4.   Character  of  Street 

Based  on  the  traffic  volume  impacts  of  the  alternative 
facility  sites,  the  effects  on  the  character  of  the  streets  were 
identified.   As  described  earlier  in  the  report,  the  neighborhood 
streets  can  be  classified  into  three  groups  based  on  level  of 
traffic  volume  as  follows: 

0-2,000  vehicles  per  day  -  light  volume  roadway 
2,000-10,000  vehicles  per  day  -  medium  volume  roadway 
above  10,000  vehicles  per  day  -  heavy  volume  roadway 
The  evaluation  of  the  three  alternatives  sites  focused  on  identi- 
fying any  change  in  the  character  of  the  neighborhood  streets 
from  the  existing  and  1990  base  conditions  with  respect  to  the 
above  criteria. 

As  can  be  seen  from  the  traffic  volume  data  presented  in 
Table  25,  it  is  not  anticipated  that  street  character  will  change 
substantially  from  current  conditions,  again  based  on  the  cate- 
gory levels  defined  above.   Although  each  street  included  in  the 
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5.   Level  of  Service/Capacity 

The  impacts  of  the  three  major  site  options  on  study  area 
traffic  operations  have  been  examined  through  level  of  service 
analysis.   The  procedures  and  criteria  were  described  previously 
in  this  report.   The  results  of  the  analysis  are  presented  in 
Table  26.   Background  "1990  No-Build"  conditions  are  shown  in 
Column  3.   The  roadway  operation  impacts  of  alternative  facility 
Sites  1,  2,  and  3  can  be  assessed  by  comparing  the  LOS  ratings  as 
well  as  the  volume  -  to- capacity  ratios  for  each  of  these  alterna- 
tives against  the  projected  conditions  for  the  1990  No-Build 
case . 

•    Site  1 


Under  the  routing  scenario  1-a,  the  only  significant  impacts 
on  traffic  operations  associated  with  Site  1  are  AM  peak  hour 
decreases  in  LOS  from  "A"  to  "B"  at  the  Kneeland/Har r i son  inter- 
section, and  "B"  to  "C"  at  the  Kneeland/Washington  intersection. 
The  V/C  ratios  at  these  intersections  change  from  0.56  in  1990 
base  conditions  to  0.69,  and  0.71  in  1990  base  conditions  to 
0.77,  respectively.   These  are  essentially  worst  case  forecasts 
for  Site  1  with  respect  to  Kneeland  Street,  since  this  routing 
scenario  assumes  all  garage  traffic  from  1-93  at  Kneeland  Street 
is  routed  through  on  Kneeland  to  Washington  Street.   Under  rout- 
ing scenario  1-b,  some  of  this  traffic  is  assumed  to  divert  to 
Hudson  Street  and  bypass  the  Kneeland  Street/Washington  Street 
intersection . 

Other  intersections  are  not  expected  to  experience  changes  in 
operating  conditions  as  a  result  of  the  project. 
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•  Site  2 

Site  2  operational  impacts  primarily  consist  of  the  following 
reductions  in  level  of  service  when  compared  to  1990  No-Build. 

1990  No-Build    Site  2 

Kneeland/Har r ison  (AM) 

Kneeland/Washington  (PM) 

Oak/Harrison  (PM) 
Changes  in  V/C  ratios  at  the  Kneeland/Har r ison  (AM)  and  Kneeland/ 
Washington  ( PM )  intersections  are  approximately  11  and  7  percent, 
respectively.   Changes  in  V/C  ratios  at  other  intersections  are 
negligible,  except  at  Oak/Washington  (AM)  and  on  Marginal  Street 
at  the  Washington  and  Shawmut  Avenue  intersections,  where  the  PM 
V/C  ratios  increase  by  an  average  of  approximately  10  percent. 
Generally,  intersections  would  continue  to  operate  at  acceptable 
or  good  levels  of  service. 

•  Site  3 


With  Site  3,  level  of  service  impacts  would  be  generally 
concentrated  on  Herald  Street.   In  the  AM  peak  hour,  level  of 
service  would  decline  from  "B"  to  "C"  at  the  Herald/Harrison 
intersection.   The  left-turn  to  Harrison,  however,  would  operate 
at  LOS  E  with  motorists  experiencing  relaltively  long  delays.   In 
the  PM  peak  hour,  Herald/Harrison  would  experience  a  reduction  in 
level  of  service  from  "C"  to  "E",  and  level  of  service  would 
decline  from  "B"  to  "C"  at  the  Herald/Washington  Street  intersec- 
tion as  80  to  100  percent  garage  -  related  traffic  would  proceed 
through  these  intersections.   As  discussed  previously,  the  Herald 
Street  traffic  stream  currently  experiences  significant  PM  peak 
hour  traffic  delays,  which  are  only  partly  reflected  in  the  level 
of  service  measurements.   Garage  operations  at  Site  3  would 
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aggravate  existing  and  No-Build  conditions.   The  level  of  conges- 
tion at  the  Herald/Harrison  intersection  increases  by  approxi- 
mately 40  percent  as  reflected  by  the  volume  -  to  - capaci ty  ratio 
change  from  the  No-Build  condition.   It  should  also  be  noted  that 
the  MBTA  is  currently  considering  plans  to  operate  a  light  rail 
vehicle  (LRV)  transit  or  electric  bus  line  on  Washington  Street 
through  the  Washington/Herald  Street  intersection.   If  the  MBTA 
does  decide  in  favor  of  either  service,  garage  access/egress  may 
be  impaired,  perhaps  to  the  point  where  the  feasibility  of  Site  3 
becomes  questionable.   Traffic  operational  impacts  at  intersec- 
tions on  all  roadways  other  than  Herald  Street  would  be  minimal. 

6    Traffic  Analysis  Summary 

The  analysis  presented  in  this  section  has  assessed  the  traf- 
fic impacts  associated  with  three  alternative  parking  garage 
sites,  in  terms  of  changes  in  traffic  volumes,  traffic  flow  and 
quality  of  vehicle  access.   The  results  of  this  analysis  can  be 
summarized  as  follows. 

•    Changes  in  traffic  volumes  under  any  of  the  site  options 
will  not  change  the  fundamental  character  of  any  streets 
in  the  project  area.  The  street  segments  which  are  most 
sensitive  to  traffic  impacts  from  the  standpoint  of  the 
local  community  are  Oak  Street,  Harrison  Avenue  between 
Oak  and  Marginal,  and  Hudson.   Under  the  Site  2  option, 
the  maximum  AM  peak  impact  on  these  three  streets  would 
be  on  Hudson  where  up  to  52  vehicles  might  be  added  to 
the  traffic  stream,  although  the  probable  impact  is 
substantially  lower.   In  the  PM  period,  57-85  vehicles 
would  be  added  to  Oak  Street  and  57  vehicles  would  be 
added  to  Harrison  Avenue  in  the  case  of  Site  1.   Changes 
in  traffic  volumes  would  be  otherwise  confined  essen- 
tially to  Kneeland  and  Washington;  Harrison  and  Marginal 
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streets.   Under  the  Site  2  option,  impacts  would  be  simi- 
lar, although  PM  peak  traffic  increases  on  Oak  and 
Harrison  would  be  increase  to  101  vehicles  and  76  vehi- 
cles, respectively.   In  the  case  of  Site  3,  which  is 
farther  from  the  residential  areas  north  of  the  Turnpike, 
traffic  changes  on  local  streets  would  likely  be  minimal, 
since  garage  traffic  would  essentially  be  confined  to 
Herald,  Marginal  and  Washington  Streets.   However,  as 
stated  earlier,  depending  on  operating  conditions  of  the 
regional  system  and  the  level  of  congestion  at  the 
Herald/Harrison  Street  intersection,  motorists  to/from 
the  north  and  west  could  divert  to  the  more  local 
streets,  specifically  Hudson  Street  and  Harrison  Avenue. 

Changes  in  intersection  operations  will  be  minor  in  the 
case  of  Sites  1  and  2.   The  most  significant  change  under 
the  Site  1  option  will  be  a  decline  in  level  of  service 
from  "B"  to  "C"  at  the  Kneeland/Washington  intersection 
in  the  AM  and  PM  peak  hours.   Potential  mitigation 
measures  to  reduce  even  this  relatively  small  impact  are 
discussed  later  in  this  report.   In  the  case  of  Site  2, 
garage- related  traffic  flows  will  be  slightly  more 
diffuse  than  under  the  Site  2  option,  and  the  impact  on 
the  Kneeland/Washington  intersection  somewhat  reduced, 
although  in  the  PM  peak  hour,  a  level  of  service  change 
from  "B"  to  "C"  is  estimated  to  occur. 

The  Site  3  option  will  result  in  substantial  impacts  on 
Herald  Street  traffic  operations.  In  the  AM  peak  hour, 
level  of  service  at  the  Herald/Harrison  intersection  will 
decline  from"B"  to  "C".  However,  the  left- turn  movements 
from  Herald  Street  to  Harrison  Avenue  will  operate  at  LOS 
"E".  During  the  PM  peak  hour,  overall  intersection  level 
of  service  will  decline  from  "C"  to  "E"  at  the  Herald/ 
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Harrison  intersection  and  "B"  to  "C"  at  the  Herald/ 
Washington  intersection.   If  an  MBTA  Orange  Line  replace- 
ment service  is  routed  along  Washington  Street  through 
the  Herald  Street  intersection,  as  appears  probable, 
traffic  operations  at  the  intersection  are  likely  to  be 
further  impaired. 

•  Vehicle  access  at  Sites  1  and  2  will  be  good,  assuming  a 
median  break  is  provided  on  Washington  Street  at  the 
garage  entrance/exit.   Vehicles  will  be  able  to  approach 
the  garage  from  both  the  north  and  south  directly  on 
Washington  Street.   In  the  absence  of  a  median  break, 
however,  Washington  Street  would  function  in  essence  as  a 
one-way  street  in  regard  to  garage  entry/exit.   This 
would  increase  the  ci rcuitousness  of  access  to  and  from 
the  garage  and  result  in  higher  volumes  on  the  local 
streets . 

•  The  Site  3  entrance/exit  would  actually  be  located  on  a 
one-way  section  of  Washington  Street,  and  access  to  the 
garage  would  be  by  a  circuitous  route,  particularly  for 
vehicles  approaching  the  garage  from  the  west. 

D.   PEDESTRIAN  IMPACTS 

As  discussed  previously,  it  is  estimated  that  during  the  peak 
hour  of  garage  operations,  236  vehicles  would  enter  and  exit  a 
new  850-space  employee  parking  facility.   With  an  average  occu- 
pancy rate  of  1.2  persons  per  vehicle,  this  translates  into  a 
total  of  283  persons  entering  and  exiting  the  facility  during  the 
peak  hour.   If  evenly  distributed  throughout  the  hour,  the  com- 
bined rate  of  arrival  and  departure  would  be  five  persons  per 
minute.   Various  factors,  such  as  waiting   for  garage  elevators, 
will  tend  to  bunch  pedestrians  into  platoons.   Even  accounting 
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for  this  tendency  for  flows  to  be  uneven,  total  pedestrian 
volumes  will  not  be  of  sufficient  magnitude  to  cause  crowding  on 
sidewalks,  or  to  generate  significant  conflicts  with  vehicle 
traffic  on  Washington  Street. 

Since  pedestrian  flows  will  quickly  disperse  upon  exiting  the 
garage,  any  impacts  on  sidewalks  outside  the  immediate  entry/ 
egress  area  will  be  negligible.   This  is  particularly  true  with 
Sites  1  and  2.   However,  a  facility  on  Site  3  would  require 
parkers  to  walk  across  Herald  Street  and  either  down  Harrison  or 
Washington  Street.   From  the  standpoint  of  pedestrians,  the  walk 
between  Site  3  and  the  hospital  is  relatively  long,  less  secure 
and  safe  than  in  the  case  of  Sites  1  and  2. 
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SECTION  III 
TRANSPORTATION  MANAGEMENT  AND  MITIGATION  MEASURES 

The  magnitude  of  NEMCH's  parking  needs,  as  well  as  long-term 
uncertainty  regarding  the  availability  of  some  of  its  current 
supply,  suggest  that  options  for  expanding  the  NEMCH- controlled 
parking  supply  warrant  detailed  attention.   Thus,  it  has  been  the 
focus  of  the  previous  discussion  to  evaluate  the  traf fie  -  related 
impacts  associated  with  parking  supply  options  at  three  loca- 
tions.  Later  in  this  report,  air  quality  and  noise  impacts  of 
the  alternative  facility  sites  are  discassed.   This  section 
reviews  the  feasibility  and  likely  impacts  of  a  variety  of  trans- 
portation management  measures  which  also  could  be  of  benefit  to 
the  hospital  and  its  neighboring  community.   Some  of  these  would 
be  implemented  directly  in  conjunction  with  a  new  garage,  and 
some  are  independent  of  supply  expansion  options.   The  measures 
analyzed  below  are  divided  into  two  broad  categories:   1)  Demand 
Management,  and  2)  Traffic  Management. 

A.   DEMAND  MANAGEMENT 


The  purpose  of  demand  management  is  to  reduce  the  frequency 
of  vehicle  travel,  chiefly  through  diversion  of  low- occupancy 
vehicle  users  to  alternative  high  occupancy  modes,  specifically 
public  transportation  and  carpools.   Current  efforts  by  NEMCH  to 
foster  use  of  transit  and  ridesharing  modes  were  documented  in 
Section  I.   Vanasse/Hangen  has  evaluated  potential  measures  which 
would  attempt  to  expand  upon  existing  NEMCH  demand  management 
programs.   The  estimated  effect  and  their  associated  advantages 
and  disadvantages  are  discussed  below. 
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1.   Ridesharing 


Employer -based  actions  to  promote  ridesharing,  or  the  use  of 
carpools  and  vanpools,  include  the  following: 

•  Information  and  marketing  efforts 

•  Carpool/vanpool  matching 

•  Preferential  parking 

NEMCH  has  attempted,  through  Caravan  for  Commuters,  Inc.,  to 
initiate  the  types  of  actions  identified  above.   To  determine  the 
value  of  further  efforts  in  this  direction,  Vanasse/Hangen  has 
analyzed  the  potential  impact  of  additional  ridesharing  promo- 
tional efforts,  in  terms  of  total  parking  demand. 

Ridesharing  is  typically  difficult  to  coordinate  among  hospi- 
tal employees  due  to  several  factors  including  variations  in  work 
hours,  and  the  necessity  in  some  cases  of  having  the  private 
vehicle  available.   Average  vehicle  occupancy  levels  are  typi- 
cally low.   Also,  in  hospital  settings  such  as  that  at  NEMCH, 
where  public  transportation  serves  a  high  percentage  of  employee 
trips,  ridesharing  would  serve  as  an  alternative  to  public 
transportation  as  often  as  driving  and  as  a  result  have  minimal 
effect  on  reducing  parking  demand. 

To  estimate  the  magnitude  of  the  potential  carpool/vanpool 
market,  Vanasse/Hangen  examined  results  of  the  Questionnaire 
Survey  to  determine  how  many  employees  commute  to  the  hospital 
from  the  same  geographic  areas  within  similar  time  periods.   The 
number  of  employees  from  each  community  who  arrive  at  the  hospi- 
tal between  7:00  and  9:00  AM,  and  depart  between  4:00  and  8:00 
PM,  were  determined.   Individuals  in  this  category  could  be  can- 
didates for  ridesharing,  because  it  may  be  possible  to  coordinate 
their  commuting  schedules  and  routes.   Since  broad  time  intervals 
were  applied  in  this  selection  process,  however,  particularly  in 
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the  PM  commuting  period,  the  figures  generated  through  this 
method  actually  define  the  outer  limits  of  the  potential  ride- 
sharing  market.   Potential  participation  in  ridesharing  programs 
would  be  a  fraction  of  this  target  market.   The  communities  with 
three  or  more  employee  respondents  having  arrival  and  destination 
times  within  the  time  intervals  specified  are  shown  in  Table  27. 

Applying  the  44.7  percent  driver  mode  share  for  NEMCH  employ- 
ees to  the  above  total  of  277  respondents,  and  expanding  the 
survey  results  to  the  estimated  weekday  population  of  3,800 
employees,   an  upper-bound  estimate  of  the  potential  ridesharing 
market  emerges,  equal  to  approximately  225  employees.   A  realis- 
tic estimate  of  the  potential  ridesharing  participation  rate  for 
this  market  would  be  20  to  50  percent,  or  45  to  113  persons. 
Assuming  an  average  vehicle  occupancy  of  2.5  persons  among  ride- 
sharing participants,  it  is  estimated  that  an  aggressive  ride- 
sharing matching  and  promotional  effort  could  reduce  total  NEMCH 
parking  demand  by  27  to  70  spaces  per  day. 

2.   MBTA  Monthly  Pass  Distribution 

The  hospital's  method  of  distributing  MBTA  passes  is  to  sell 
them  at  100  percent  cost  at  the  Head  Cashier's  Office  during  the 
last  three  working  days  of  each  month.   Alternatively,  or  in 
addition  to  this  system,  the  hospital  could  institute  an  MBTA 
pass  payroll  deduction  program,  in  which  employees  could  enroll 
on  a  continuous  basis.    Once  each  month,  the  cost  of  the  MBTA 


6/   Estimated  daily  employee  driver  population  is  approximately 
1,700.   Approximately  770  employees  who  responded  to  the 
survey  indicated  that  they  are  drivers.   Expansion  factor 
therefore  equals  2.2. 
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TABLE  27 

EMPLOYEES  COMMUTING  BY 

SINGLE  OCCUPANT  VEHICLES 


Respondents  Commuting 
To/From  Hospital 
During  Peak  Periods* 


Alls ton/Brighton 
Dorchester 
Hyde  Park 
Mattapan 
Roslindale 
South  Boston 
West  Roxbury 
Maiden 
Newton 
Quincy 
Somerville 
Jamaica  Plain 
Braintree 
Brockton 
Brookl ine 
Cambridge 
Everett 
Framingham 
Gloucester 
Lynn 
Maiden 
Marblehead 
Medf ord 
Milton 
Natick 
Needham 
Norwell 
Randolph 
Sharon 

Southborough 
Waltham 
Watertown 
Wellesley 
Weston 
Weymouth 
Winchester 
Winthrop 
Total 


18 
19 
5 
5 
7 
6 
4 
6 
45 
11 
5 
5 
6 
7 
17 
12 
4 
5^ 
3 
3 
5 
4 
3 
5 
9 
5 
3 
3 
5 
3 
6 
6 
7 
7 
6 
3 

4 

277 


*  Peak  periods  defined  as 
Depart  -   4:00-8:00  PM. 


Ar  rive 


7:00-9:00  AM 
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pass  would  be  deducted  from  each  subscribing  employee's  paycheck. 
MBTA  passes  would  be  distributed  by  the  hospital  each  month  to 
employees  enrolled  in  the  program. 

Nearly  800  employers  throughout  Boston  and  Cambridge  have 
instituted  programs  of  the  type  described  above,  with  the  support 
of  the  MBTA's  Marketing  Department.   This  system  of  distribution 
increases  the  convenience  of  purchasing  MBTA  passes,  and  serves 
to  ensure  more  consistent  use  of  public  transportation  services 
among  employees.   The  impact  of  this  type  of  program  at  the 
NEMCH,  in  terms  of  employee  mode  choice  and  frequency  of  auto- 
mobile commuting,  cannot  readily  be  quantified.   The  most  likely 
impact,  however,  is  a  small  increase  in  the  transit  mode  share. 
While  this  result  would  be  beneficial  to  the  hospital,  parking 
demands  would  remain  substantially  unchanged. 

3.   MBTA  Monthly  Pass  Subsidy 

An  additional  measure  which  could  be  adopted  by  the  NEMCH 
would  be  to  subsidize  MBTA  monthly  passes.   Depending  on  the 
level  of  subsidy,  this  measure  could  induce  a  measurable  impact 
on  employee  mode  choice.   There  are,  however,  a  number  of  serious 
drawbacks  associated  with  this  type  of  program,  as  described 
below. 

Expense :   Transit  pass  subsidies  could  prove  to  be  very 
costly  to  the  NEMCH,  which  has  nearly  4,000  employees  on  its 
payroll.   The  MBTA  Marketing  Department  reports  that  only  100 
employers  have  instituted  transit  pass  subsidies  as  employee 
benefits . 


Effectiveness :   Numerous  studies  have  shown  that  price  incen- 
tives have  a  limited  although  measureable  impact  on  modal  choice. 


7/   Use  of  transit  services  is  known  to  be  inelastic  with  respect 
to  price  changes.   The  long  - establi shed  Simpson- Cur  tin  "rule 
of  thumb"  is  that  for  every  100  percent  change  in  transit 
fares,  a  30  percent  change  in  transit  use  will  result. 
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In  the  case  of  NEMCH,  a  transit  pass  subsidy  would  not  be  parti- 
cularly cost-effective,  since  the  vast  number  of  employees  who 
currently  use  public  transportation  (approximately  1,400  persons 
each  day)  would  be  eligible  for  the  subsidy,  in  addition  to  new 
transit  system  users. 

Equity;   According  to  the  parking  service  office,  parking 
fees  charged  at  NEMCH- controlled  spaces  cover  the  costs  of  oper- 
ating the  NEMCH  parking  system.   Thus,  users  of  NEMCH  parking 
facilities  are  not  subsidized.   It  is  reasonable  to  predict  that 
explicit  subsidies  of  transit  users  could  generate  pressures  to 
provide  equivalent  levels  of  subsidy  for  other  employees  who 
drive  their  private  automobiles. 

4.   Increase  Employee  Parking  Fees 

An  alternative  to  subsidizing  transit  passes,  which  would 
have  a  similar  effect  (i.e.,  a  mode  shift  from  auto  to  transit) 
at  less  cost  to  NEMCH  would  be  to  increase  parking  fees. 
Employee  parking  fees,  as  detailed  in  Section  I,  are  currently 
lower  than  prevailing  daily  rates  in  the  vicinity  of  the  study 
area,  although  they  are  not  necessarily  lower  than  typical 
employee  rates  in  Downtown  Boston,  which  are  often  far  below 
commercial  rates.   A  monthly  parking  pass  now  costs  between  $60 
and  $75  and  fees  are  scheduled  to  increase  systemwide  in  August 
of  this  year,  by  as  much  as  33  percent.   The  scheduled  increase 
could  result  in  a  small  reduction  in  employee  parking  demands 
ranging  from  15  to  35  vehicles.   Again,  the  characteristics  of 
hospitals  and  their  staff  schedules  and  responsibilities  can 
reduce  the  effectiveness  of  this  option. 
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Further  increases  in  employee  parking  rates  can  be  considered 
by  the  hospital.   A  substantial  increase,  on  the  order  of  100 
percent  systemwide  above  current  level,  could  lower  total  daily 
employee  parking  demands  by  5  to  10  percent,  or  50  to  100  vehi- 
cles each  day.   Most  significant  is  the  fact  that  expensive 
parking  would  impair  the  hospital's  ability  to  attract  and  keep 
qualified  staff.   The  NEMCH  must  compete  for  employees  among  the 
numerous  other  hospitals  in  the  Boston  area,  most  of  which 
provide  more  plentiful,  lower-priced  parking.   While  parking 
conditions  represent  only  one  factor  among  many  which  influence 
employee  workplace  decisions,  there  is  little  doubt  that  for  many 
people,  non- competitive  parking  rates  would  have  a  negative 
effect  on  the  image  of  NEMCH  as  an  employer.   Again,  it  is 
important  to  note  that  the  existing  rate  structure  is  consistent 
with  that  for  employee  spaces  at  many  other  workplaces  in  the 
Downtown  area.   Moreover,  since  current  fees  cover  the  costs  of 
operating  the  NEMCH  parking  system,  there  is  little  financial 
justification  for  substantial  rate  hikes. 

B.   TRAFFIC  MANAGEMENT 

The  measures  discussed  below  are  not  intended  to  reduce  the 
frequency  of  automobile  travel  to  and  from  the  hospital,  but  to 
reduce  any  adverse  traffic  flow  impacts  associated  with  NEMCH 
parking  operations,  particularly  at  the  new  garage  facility  under 
consideration.   These  actions  should  therefore  be  viewed  as 
mitigation  measures. 

1.   Control  of  Garage  Entry/Exit 

The  location  of  the  garage  entrance/exit  on  Washington  Street 
is  itself  an  action  intended  to  reduce  traffic  and  congestion  on 
neighborhood  streets.   Entry  into  the  garage  can  be  designed  to 
facilitate  flow  into  the  facility,  which  will  serve  to  minimize 
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any  queuing  that  might  otherwise  occur  on-street.   This  can  be 
accomplished  by  providing  three  entrance/exit  lanes,  with  the 
middle  lane  being  reversible,  which  will  allow  for  two  lanes  of 
traffic  in  the  direction  of  heavy  flow  at  all  times.   Since  this 
will  be  an  employee -only  facility,  a  card  reader  or  pass  system 
would  also  contribute  to  maintaining  smooth,  rapid  traffic  flow 
into  the  garage. 

2.   Neighborhood  Street  Management 

There  are  several  specific  actions  that  can  be  undertaken  to 
direct  traffic  flow  onto  arterial  roadways  and  minimize  the 
intrusion  of  hospital  -  related  traffic  into  neighborhood  streets: 

•  Close  Nassau  Street:   In  the  event  that  Site  1  is 
selected,  entry/egress  from  the  garage  would  be  via  an 
extension  of  Nassau  Street  onto  Washington  Street.   A 
recommended  measure  is  to  close  off  the  segment  of  Nassau 
Street  east  of  the  garage  from  the  garage  entry/exit  to 
prevent  garage  traffic  from  using  Harrison  Street. 

•  Prohibition  of  left  turns  from  Kneeland  Street  onto 
Hudson  Street  in  AM  commuting  period.   In  connection  with 
Sites  1  and  2,  it  would  be  beneficial  to  prohibit  left 
turns  from  Kneeland  Street  onto  Hudson  Street  during  the 
period  from  7:30  to  9:30  AM  on  weekdays,  to  prevent 
garage  access  via  the  Kneeland- Hudson -Marginal -Washington 
route.   Frequent  police  enforcement  of  this  regulation 
would  be  essential  to  ensure  compliance.   Implementation 
of  this  measure  would  also  require  approval  by  the  City 
of  Boston's  Transportation  Department. 

•  Prohibition  of  turns  onto  Oak  Street  from  Washington 
Street  in  the  PM  commuting  period.   With  the  Site  1 
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option,  left  turns  from  Washington  Street  onto  Oak  Street 
could  be  prohibited  from  3:00  to  6:00  PM,  which  would 
prevent  garage  traffic  from  using  the  Washington-Oak - 
Harrison  or  Washington-Oak -Tyler  routes  for  garage  egress 
to  1-93.   Thus,  garage  -  related  traffic  would  be  confined 
to  Washington,  Marginal,  Herald,  and  Kneeland  Streets. 
Similarly,  right  turns  from  Washington  Street  to  Oak 
Street  could  be  prohibited  during  the  PM  commuting  period 
with  Site  2.   Again,  City  approval  is  a  pre-condition  for 
implementation  of  this  measure. 

Another  measure  which  could  be  viewed  as  either  an  alter- 
native or  supplement  to  turning  restrictions  would  be  the 
timing  of  signals  to  discourage  local  cut-through  traf- 
fic.  Current  signal  timing  does,  in  fact,  serve  as  an 
impediment  to  the  use  of   Hudson  Street  as  a  cut-through 
to  Washington,  as  reflected  in  the  V/H  travel  time  obser- 
vations for  the  Hudson -Marginal -Washington  route.   These 
observations  showed  significant  travel  time  delays  at  the 
Hudson  Marginal  and  Marginal/Washington  intersections, 
which  resulted  in  the  Hudson-Marginal -Washington  cut- 
through  being  significantly  slower  than  the  Kneeland- 
Washington  route.   Travel  time  penalties  on  the  cut- 
through  can  be  measured  through  signal  timing  changes. 

To  curtail  the  cut-through  of  traffic  to  the  Posner  Lot, 
via  Harvard  Street,  NEMCH  staff  users  could  be  reassigned 
to  other  facilities  and  Posner  restricted  to  use  by  NEMCH 
visitors  and  patients  only.   NEMCH  staff  members  are 
regular  commuters  and  as  such  are  more  familiar  with  the 
roadway  network  and  aware  of  shortcuts.   Therefore, 
employees  would  have  a  greater  tendency  than  visitors  to 
use  the  Harvard  Street  cut-through. 
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The  section  of  Harvard  Street  between  Harrison  and  Tyler 
could  be  closed  to  ensure  the  elimination  of  this  roadway 
as  a  cut-through  to  NEMCH,  specifically  the  Posner  Lot. 

Reverse  the  one-way  flow  pattern  on  Tyler  and  Upper 
Hudson  Streets  to  block  cut-through  traffic  via  Oak 
Street  and  Marginal  Roads.   Tyler  would  operate  in  the 
southbound  direction  and  Upper  Hudson  in  the  northbound 
direction.   This  one-way  pair  would  function  as  a  loop 
and  would  not  serve  access  or  egress  to/from  Washington 
or  Harrison  Streets. 

Directional  signing.   This  measure  would  involve  the 
strategic  posting  of  directional  signing  on  area  street 
corners  to  readily  identify  the  designated  routes  to  the 
garage.   Accessing  drivers  would  be  directed  by  signs 
indicating  a  standard  parking  symbol  and  a  directional 
arrow.   Egressing  drivers  would  be  diverted  from  possible 
routes  through  the  residential  neighborhood  by  signs 
posted  on  the  Washington/Oak  Street  intersection,  in  the 
case  of  Sites  1  and  2,  prohibiting  entry  during  the  peak 
hours . 

Information  Program.    NEMCH  currently  issues  a  brochure 
of  parking  information  which  specifies  the  location, 
hours  of  operation,  fees  and  regulations  which  apply  at 
each  of  its  parking  facilities.   This  brochure  could  be 
expanded  to  provide  directions  to  the  parking  facilities, 
directing  vehicles  via  major  roadways  in  the  study  area 
and  bypassing  local  residential  streets. 

Another  related  action  would  be  to  issue  notices  to 
employees  and  parking  system  users,  urging  that  they 
travel  to  and  from  NEMCH  parking  areas  via  major  study 


III-IO 
1468/886/wpr 


are  arterials,  avoiding  intrusion  onto  local  community 
streets.   These  notices  could  be  posted  at  various 
locations  throughout  the  medical  center  and  distributed 
periodically  along  with  monthly  parking  passes,  paychecks 
and  at  parking  facility  entrances  or  exits. 

3.   Increase  the  Availability  of  Spaces  to  Community  Residents 

While  NEMCH  parking  facilities  are  filled  to  capacity  on 
weekdays  from  10:00  AM  through  3:00  PM,  there  are  capacity  sur- 
pluses in  most  facilities  at  night,  in  the  early  morning  and  on 
weekends.   The  construction  of  an  850-space  garage  will  serve  to 
increase  the  availability  of  spaces,  particularly  during  night 
and  weekend  hours. 

NEMCH  could  institute  a  program  under  which  a  predetermined 
number  of  spaces  at  the  new  garage  are  made  available  to  local 
community  residents  for  parking  overnight  (between  the  hours  of 
5:00  PM  and  8:00  AM)  and  on  weekends.   To  ensure  that  the  use  of 
the  garage  by  local  residents  does  not  interfere  unduly  with 
regular  weekday  garage  operations,  a  limit  of  100  to  200  spaces 
should  be  provided  under  this  program,  in  conjunction  with  a  new 
850-space  garage.   Parking  fees  could  be  based  upon  direct  oper- 
ating costs  (for  security,  monitoring)  associated  with  community 
use  of  the  facility  and  could  be  substantially  lower  than  commer- 
cial rates. 

Adequate  and  sensitive  enforcement  of  restrictions  governing 
community  use  of  the  facility  is  essential  to  the  program's 
success.   Subscribers'  vehicles  would  require  sticker  identifi- 
cation.  Violators  of  time  restrictions  would  be  towed  after 
receiving  several  ticket  warnings.   Frequent  towing  could  gene- 
rate conflict  between  NEMCH  and  community  parkers,  which  would 
defeat  the  purpose  of  this  program.   Repeat  violators  of  time 
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restrictions  should  be  expelled  from  the  program.   A  simple  and 
straightforward  appeals  process  should  be  instituted,  which  would 
be  administered  by  a  committee  consisting  of  several  representa- 
tives of  both  NEMCH  and  the  community. 

4.   Intersection  Improvements 

Operational  improvements  at  key  intersections  on  Kneeland  and 
Herald  Streets  merit  detailed  study.   These  improvements  would  be 
designed  to  improve  traffic  flow  via  the  major  study  area  arteri- 
als,  which  would  encourage  garage  -  related  traffic  to  travel  on 
these  roadways,  rather  than  on  cut-through  routes.   Specific 
measures  which  can  be  implemented  are  signal  timing  adjustments 
and  restriction  or  removal  of  parking  to  allow  lane  use  modifi- 
cations.  It  is  estimated  that  several  traffic  engineering 
improvements,  as  described  below,  could  reduce  projected  delays 
at  the  Washington/Kneeland  intersection  by  25  to  33  percent. 

•    Signal  timing  should  be  examined  and  adjusted  as  appro- 
'        priate  at  the  intersections  anticipated  to  experience 

impacts  associated  with  garage  operations.   Most  critical 
in  this  regard  would  be  the  Kneeland/Washington  inter- 
section under  Sites  1  and  2,  Herald/Harrison  under  Sites 
2  and  3,  and  Herald/Washington  under  Site  3.   The 
Kneeland/Washington  intersection  is  estimated  to  operate 
in  the  AM  at  LOS  "C"  under  the  Site  1  option.   Garage- 
bound  traffic  would  turn  left  at  the  intersection  onto 
Washington  Street.   Current  signal  timing  at  the  inter- 
section provides  for  a  three-second  left  turn  lead  time, 
which  will  facilitate  left-turn  movements  of  garage- 
related  traffic.   To  further  improve  intersection  opera- 
tions and  reduce  delays  for  left-turning  traffic  onto 
Washington  Street,  signal  timing  adjustments  would  be 
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beneficial,  which  would  increase  left-turn  lead  times  to 
as  much  as  ten  seconds. 

•  Another  beneficial  action,  under  both  Sites  1  and  2  would 
be  the  elimination  of  on-street  parking  at  the 
Washington/Kneeland  intersection,  which  would  increase 
intersection  capacity  and  improve  traffic  flow. 

•  On  the  Washington  Street  northbound  approach,  parking 
would  be  removed  in  the  area  100  to  150  feet  immediately 
south  of  the  intersection,  between  the  peak  commuter 
hours  of  7:00-9:00  AM  and  3:00-6:00  PM.   On  the  Kneeland 
westbound  approach,  parking  is  currently  prohibited  from 
7:00-9:30  AM.   This  regulation  should  be  strictly 
enforced  and  could  be  applied  in  the  PM  peak  also. 

•  Relocation  of  the  MBTA  bus  stop  located  approximately 
100  feet  to  the  south  of  the  Washington/Kneeland  inter- 
section on  Washington  Street  would  also  result  in 
improved  intersection  traffic  flow. 
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AIR  QUALITY  IMPACTS 


SECTION  IV 
AIR  QUALITY 

A.   INTRODUCTION 

The  objective  of  the  Air  Quality  Analysis  is  to  determine  if 
the  proposed  new  parking  facility  for  the  New  England  Medical 
Center  Hospitals  (NEMCH)  will  interfere  with  the  attainment  or 
maintenance  of  Massachusetts  and  National  Ambient  Air  Quality 
Standards  ( NAAQS )  for  carbon  monoxide  (CO).   The  NAAQS  were 
established  by  the  Federal  Clean  Air  Act,  and  are  designed  to 
protect  both  public  health  and  welfare.   To  demonstrate  compli- 
ance, it  is  necessary  to  identify  those  areas  of  human  activity 
(sensitive  receptors)  exposed  to  maximum  air  pollutant  levels 
from  motor  vehicle  emissions  in  the  project  area.   Using  air 
quality  modeling  techniques,  CO  levels  are  estimated  at  these 
sensitive  receptors  for  all  project  alternatives  in  the  present 
and  future  years.   Comparison  of  projected  pollutant  levels  to 
the  NAAQS  permits  evaluation  of  whether  motor  vehicle  emissions 
related  to  the  proposed  parking  facility  will  pose  a  threat  to 
public  health  or  welfare. 

1.   Pollutant  Sources  and  Effects 

The  key  source  of  pro ject- related  air  pollution  is  emissions 
from  motor  vehicles  in  the  area  of  the  project  site.   Of  the 
various  air  pollutants  emitted,  carbon  monoxide  (CO)  is  used  in 
this  analysis  as  an  indicator  of  roadway  air  pollution  levels, 
since  it  is  the  most  abundant  and  persistent  pollutant  emitted  by 
motor  vehicles.   Also,  since  CO  is  a  non-reactive  substance,  its 
concentration  in  the  air  can  be  easily  predicted. 

The  adverse  health  effects  of  carbon  monoxide  are  a  result  of 
its  combination  with  blood  hemoglobin  to  form  carboxyhemoglobin 
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(COHb).   This  compound  interferes  with  the  li fe -  sustaining  trans- 
fer of  oxygen  from  the  lungs  to  the  body  tissues  and  the  return 
of  carbon  dioxide  from  the  tissues  to  the  lungs.   The  presence  of 
relatively  small  amounts  of  CO  results  in  significant  interfer- 
ence with  essential  cardiovascular- respi ratory  functions.   Brief 
exposure  to  high  levels  of  CO  can  impair  vision,  physical  coordi- 
nation, and  the  perception  of  time. 

National  Ambient  Air  Quality  Standards  (NAAQS)  for  carbon 
monoxide  have  been  set  by  the  U.S.  Environmental  Protection 
Agency  (EPA).   Standards  for  the  Commonwealth  of  Massachusetts 
are  identical  to  the  Federal  standards.   The  standards,  intended 
to  protect  the  public  health,  set  a  maximum  concentration  of 
35  parts  per  million  (ppm)  for  a  1-hour  period  and  9  ppm  for  an 
8-hour  period,  each  not  to  be  exceeded  more  than  once  per  year. 
The  target  date  for  attainment  of  national  CO  standards  in 
Massachusetts  is  December  31,  1987. 

B.   BACKGROUND  AIR  QUALITY 

In  urban  areas  such  as  Boston,  there  is  always  present  in  the 
air  a  fairly  constant  and  diffuse  level  of  CO  due  to  the  numerous 
sources  spread  throughout  the  metropolitan  region  and  beyond. 
Such  sources  include  all  stationary  fuel  combustion  facilities, 
as  well  as  motor  vehicle  emissions  on  roadways.   This  diffuse 
level  of  air  pollution  is  called  the  background  level. 

Background  air  quality  can  be  determined  by  monitoring  and 
testing  air  samples.   Although  no  state  monitoring  station  exists 
at  the  parking  garage  sites,  the  Massachusetts  Department  of 
Environmental  Quality  Engineering  (DEQE)  does  collect  CO  samples 
at  a  site  on  Essex  Street  approximately  four  blocks  north.   Based 
on  the  Essex  Street  data,  background  levels  of  CO  for  1984  in  the 
study  area  were  estimated  by  the  DEQE   to  be  7.0  ppm  (1-hour 


1/      Personal  communication,  Mr.  Jerome  Grafe,  Massachusetts 
~   Division  of  Air  Quality  Control,  DEQE,  Boston,  MA,  March  28, 
1986. 
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average)  and  5.0  ppm  (8-hour  average).   It  is  necessary  to  esti- 
mate a  value  for  the  background  CO  level  in  this  study  since  it 
is  added  to  the  impact  of  local  sources  (namely,  roadway  inter- 
sections in  the  study  area)  in  determining  whether  air  quality  at 
a  particular  location  complies  with  the  NAAQS .   Background  levels 
of  CO  for  1990  were  estimated  to  be  3.9  ppm  (1-hour)  and  2.8  ppm 
(8-hour),  as  discussed  in  Appendix  C. 

C»   METHODOLOGY  FOR  ESTIMATING  AIR  QUALITY 

The  technical  approach  used  to  predict  ambient  air  quality 

2 
was  approved  in  advance  by  the  Massachusetts  DEQE.   The  analysis 

calculated  maximum  1-hour  and  8-hour  CO  concentrations  at  sensi- 
tive receptors  near  four  intersections  in  the  project  area  for 
the  following  four  cases: 

Development  Alternative 

No-Build 

Build  Garage  Option  1 

Build  Garage  Option  2 

Build  Garage  Option  3 

The  intersections  studied  were: 

1)  Washington  Street/Kneeland  Street 

2)  Washington  Street/Oak  Street 

3)  Washington  Street/Herald  Street 

4)  Harrison  Street/Oak  Street 

These  intersections  were  selected  based  on  a  review  of  land  use, 
existing  traffic  congestion,  and  expected  travel  routes  for  the 
proposed  garage  sites,  and  in  consultation  with  the  DEQE  and  BRA 
staffs.   Since  CO  levels  are  highest  near  intersections  where 
traffic  congestion  occurs,  compliance  with  the  NAAQS  at  these 
locations  protects  public  health  elsewhere  in  the  community.   The 
receptor  locations  are  shown  in  Figures  1  through  4. 


2/   Ibid. 
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Case 
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3 
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Two  mathematical  models  were  used  to  predict  air  quality 
concentrations  from  roadway  intersection  traffic.   The  first, 
MOBILE-3,   was  used  to  calculate  the  emissions  of  CO  at  an  inter- 
section based  on  traffic  flow.   The  second  model,  CALINE-3,   was 
used  to  predict  concentrations  of  CO  at  sensitive  human  receptors 
near  the  intersection.   In  addition,  the  impacts  from  the  three 
alternative  parking  garage  sites  under  study  were  calculated  at 
adjacent  intersections.   A  detailed  description  of  the  technical 
approach  is  given  in  Appendix  C. 


D.   PROJECT  IMPACTS 

The  air  quality  analysis  predicted  maximum  1-hour  and  8-hour 
CO  concentrations  at  16  sensitive  receptors.   Details  of  the 
analysis  are  included  in  Appendix  C.   The  cumulative  results  of 
the  air  quality  analysis  including  impacts  from  intersection 
traffic,  parking  garage  traffic,  and  background  carbon  monoxide 
are  presented  in  Tables  1  and  2.   These  results  do  not  character- 
ize typical  air  pollution  levels  in  the  project  area.   Rather, 
they  represent  the  highest  concentrations  that  could  exist  during 
the  joint  occurrence  of  worst  case  meteorology  and  peak  traffic. 


3/      EPA,  User's  Guide  to  MOBILE-3  (Mobile  Source  Emissions 

Model ) ,  EPA- 460/3 -84  -  002 ,  Ann  Arbor  MI,  June  1984,  including 
software  corrections  from  EPA  date  May,  1985. 

i/      California  Department  of  Transportation,  CALINE-3,  A 

Versatile  Dispersion  Model  for  Predicting  Air  Pollutant 
Levels  Near  Highways  and  Arterial  Streets,  FHWA/CA/TL -  7  9/2  3 , 
Sacramento,  CA,  November,  1979. 
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TABLE  1  '^  'VyC 


PREDICTED  MAXIMUM  1  -  HOUR  CO  CONCENTRATIONS 
AT  SENSITIVE  RECEPTORS  (PPM)* 


S'( 


1990 

"^- 

1990  Build 

Option 

Option 

Option 

Receptor  Location 

No-Build 

1 

2 

3 

Washington  St./Kneeland  St. 

Tufts  Dental  School 

9.9 

10.2 

10.0 

9, 

.9 

U.S.  Dept.  of  Agriculture 

10.4 

10.5 

10.4 

10, 

,4 

Thu-Nga  Restaurant 

9.2 

9.4 

9.3 

9. 

.2 

Lena's  Sub  Shop 

11.0 

11.5 

11.1 

11, 

.0 

Washington  St. /Oak  St. 

New  England  Medical  Center 

6.2 

9.2 

7.9 

6, 

,2 

Northeast  Corner 

6.6 

9.1 

8.4 

6, 

,6 

Southeast  Corner 

6.9 

9.4 

8.5 

6, 

.9 

Quincy  Towers 

6.2 

8.6 

7.9 

6, 

.2 

Washington  St. /Herald  St. 

Northwest  Corner 

12.7 

12.7 

12.7 

14, 

.9 

Northeast  Corner 

13.0 

13.0 

13.0 

15, 

.0 

Parking  Lot 

15.4 

15.5 

15.5 

17, 

.4 

Teradyne  Corp. 

12.7 

12.7 

12.7 

14, 

.5 

Harrison  St. /Oak  St. 

Tufts  Veterinary  School 

5.8 

5.9 

5.9 

5, 

.8 

Tufts  University 

6.7 

6.7 

6.9 

6, 

.7 

Tai  Loy  Market 

6.2 

6.2 

6.3 

6, 

.2 

Ray's  Sub  Shop 

7.4 

7.5 

7.5 

7, 

.4 

/I 


*  The  1-Hour  CO  air  quality  standard  is  35  ppm. 
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TABLE  2 

PREDICTED  MAXIMUM  8  -  HOUR  CO  CONCENTRATIONS 

AT  SENSITIVE  RECEPTORS  (PPM)* 


1990  Build 


Receptor  Location 


1990 
Nd-Build 


Option 
1 


Option 
2 


Option 
3 


Washington  St./Kneeland  St. 

Tufts  Dental  School  4.8 

U.S.  Dept.  of  Agriculture  5.2 

Thu-Nga  Restaurant  4.8 

Lena's  Sub  Shop  5.4 

Washington  St. /Oak  St. 

New  England  Medical  Center  3.6 

Northeast  Corner  3.6 

Southeast  Corner  3.8 

Quincy  Towers  3.4 

Washington  St. /Herald  St. 

Northwest  Corner  6.1 

Northeast  Corner  5.6 

Parking  Lot  6.7 

Teradyne  Corp.  6.0 

Harrison  St. /Oak  St. 

Tufts  Veterinary  School  3.6 

Tufts  University  3.8 

Tai  Loy  Market  3.6 

Ray's  Sub  Shop  4.2 


-4^r4-,r 


5.3 

4.8 
5.5 


3.6 

3.9 
3.5 


6.1 
5.6 
6.7 
6.0 


3.6 

3.6 
4.3 


6.1 
5.6 
6.7 
6.0 


3:6 
3.9 


3.6 
4.3 


4.8 
5.2 
4.8 
5.4 


3.6 
3.6 
3.0 
3.4 


6.2 
5.7 
6.8 
6.2 


3.6 
3.9 
3.6 
4.2 


*  The  8-Hour  CO  air  quality  standard  is  9  ppm. 

The  modeling  results  for  the  1990  No-Build  case  show  all 
1-hour  and  8-hour  CO  concentrations  are  in  compliance  with  the 
NAAQS.   Maximum  1-hour  values  range  from  5.8  to  15.4  ppm,  com- 
pared to  the  1-hour  standard  of  35  ppm,  while  8-hour  levels  range 
from  3.4  to  6.7  ppm,  compared  to  the  8-hour  standard  of  9  ppm. 
Air  pollution  levels  for  the  No-Build  case  are  highest  at  the 
intersection  of  Washington  Street  with  Herald  Street,  and  lowest 
at  the  intersection  of  Washington  Street  with  Oak  Street. 
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The  1990  Build  air  quality  projections  show  that  the  proposed 
garage  will  increase  CO  concentrations  due  to  additional  roadway 
traffic  and  garage  emissions.   Maximum  1-hour  and  8-hour  CO 
levels  nevertheless  will  remain  in  compliance  with  the  NAAQS  for 
Sites  1,  2  and  3.   Measured  in  terms  of  1-hour  maximum  CO  concen- 
trations, Site  1  impacts  will  be  greatest  at  the  Washington/Oak 
Street  intersection,  where  these  concentrations  would  increase  by 
2.4  ppm  to  3  ppm  above  existing  levels.   At  the  Washington/ 
Kneeland  Street  intersection,  maximum  1-hour  concentrations  will 
increase  by  0.1  to  0.2  ppm.   Increases  at  the  other  two  inter- 
sections studied  will  be  minimal.   In  the  case  of  Site  2,  1-hour 
maximum  concentrations  will  increase  by  less  than  2  ppm  at  the 
Washington/Oak  intersection  and  by  no  more  than  0.1  ppm  at  the 
Washington/Kneeland  intersection.   Compared  to  Site  1,  however, 
1-hour  maximum  CO  concentrations  at  the  Harrison/Oak  intersection 
will  be  greater  in  the  case  of  Site  2,  increasing  by  0.2  ppm  at 
one  corner  receptor  and  0.1  ppm  at  two  others.   Site  3  would 
affect  1-hour  maximum  concentrations  only  at  the  Washington/ 
Herald  intersection  where  the  concentrations  will  increase  by  1.8 
to  2.2  ppm  above  existing  conditions.   At  all  locations,  1-hour 
maximum  concentrations  will  be  well  within  the  NAAQS  standards 
under  all  site  options. 

The  more  binding  standard  is  the  8-hour  CO  concentration  of 
9,0  ppm.   In  the  case  of  Site  1,  there  is  a  0.1  ppm  increase  in 
8-hour  concentrations  at  receptors  on  two  corners  of  the 
Washington  Street/oak  Street  intersection,  and  a  0.1  ppm  increase 
in  8-hour  CO  concentrations  at  one  corner  of  the  Washington 
Street/Kneeland  Street  intersection.   In  the  case  of  Site  2, 
there  is  again  a  0.1  ppm  increase  in  CO  concentrations  at  one 
corner  of  the  Washington  Street/Kneeland  Street  intersection.   CO 
concentrations  are  somewhat  greater  at  the  Washington  Street/Oak 
Street  intersection  under  the  Site  2  option  than  in  the  case  of 
Site  1,  increasing  by  0.2  ppm  at  two  corners  and  0.1  ppm  at  a 
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third  corner.   A  0.1  ppm  increase  in  CO  concentrations  also 
occurs  at  one  corner  of  the  Harrison  Street/Oak  Street  intersec- 
tion.  The  impacts  are  insignificant  at  the  other  two  intersec- 
tions for  Options  1  and  2. 

Option  3  increases  peak  hour  CO  concentrations  he  most  at  the 
location  where  they  are  already  high,  namely  Washington  and 
Herald  Streets,  where  concentrations  will  rise  by  0.1  ppm  at 
three  corners  and  0.2  ppm  at  the  fourth  corner.   Of  the  three 
options,  the  highest  CO  levels  occur  for  Option  3. 

Based  on  these  results,  Site  1  is  preferable  to  Sites  2  and  3 
in  terms  of  air  pollution  impacts.  For  all  three  sites,  measures 
to  mitigate  air  quality  impacts  would  parallel  those  for  traffic 
impacts,  namely  those  that  reduce  peak  hour  volumes,  delay  times, 
and  increase  roadway  capacity  either  through  geometry  and  signal - 
ization  improvements  or  demand  reduction  strategies. 

With  regard  to  1-hour  maximum  concentrations,  none  of  the 
sites  would  result  in  serious  adverse  impacts.   At  the  intersec- 
tion that  is  most  sensitive  from  the  local  community's  standpoint 
--  Harrison  and  Oak  --  Site  2  impacts  would  be  slightly  worse 
than  the  impacts  associated  with  Site  1.   In  terms  of  8-hour  __ 
concentrations  which  come  closer  to  the  NAAQS  standards  and  may 
be  more  meaningful.  Site  1-related  impacts  at  the  Harrison/Oak 
intersection  and  other  receptors  are  lower  than  in  the  case  of 
Site  2.   Site  3  impacts  are  worse  than  Site  1  impacts  at  two  of 
the  four  intersections  including  Harrison/Oak. 


IV-8 
1468/886/wpr 


NOISE  IMPACTS 


SECTION  V 
NOISE 

A.   INTRODUCTION 

The  principal  objective  of  the  noise  impact  analysis  was  to 
quantify  the  effects  of  increased  motor  vehicle  activity  associa- 
ted with  the  proposed  NEMCH  parking  garage  on  sensitive  receptors 
in  the  community.   To  accomplish  this,  ambient  monitoring  was 
performed  to  establish  existing  noise  levels,  and  future  noise 
levels  were  modeled  at  four  representative  receptors.   The  esti- 
mated increase  in  future  noise  levels  can  be  compared  to  audible 
change  criteria,  while  the  total  traffic  noise  level  can  be 
compared  to  U.S.  Environmental  Protection  Agency  (EPA)  noise 
guidelines . 

1.   Common  Measures  of  Community  Noise 

The  unit  of  sound  pressure  is  the  decibel  ( dB ) .   The  decibel 
scale  is  logarithmic  to  a.ccommodate  the  wide  range  of  sound 
intensities  to  which  the  human  ear  is  subjected.   Another 
property  of  the  decibel  scale  is  that  the  sound  pressure  levels  . 
of  two  separate  sounds  are  not  directly  additive.   For  example, 
if  a  sound  of  70  dB  is  added  to  another  sound  of  70  dB ,  the  total 
is  only  a  3-decibel  increase  (or  73  dB ) ,  not  a  doubling  to  140 
dB.   Thus,  every  3  dB  increase  represents  a  doubling  of  sound 
intensity. 

Non- steady  noise  exposure  in  a  community  is  commonly 
expressed  in  terms  of  the  A-weighted  sound  level  (dBA); 
A-weighting  approximates  the  frequency  response  of  the  human  ear. 
Since  levels  of  many  sounds  change  from  moment  to  moment,  this 
variation  must  be  accounted  for  when  measuring  environmental 
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noise.   One  method  of  doing  so  is  to  determine  the  value  of  a 
single  steady-state  sound  that  has  the  same  A-weighted  sound 
energy  as  the  time-varying  sound.   This  is  termed  the  Equivalent 
Sound  Level  (Leq).   The  virtue  of  Leq  is  that  it  correlates 
reasonably  well  with  the  effect  of  noise  on  people,  even  for  wide 
variations  in  sound  levels  and  time  patterns. 

Leq  averaged  over  a  24-hour  period  is  the  noise  value  used  by  EPA 
in  their  guidelines    to  protect  public  hearing.   These  guide- 
lines state  that  an  acceptable  level  of  noise  is  70  dBA  (Leq  24) 
which  will  cause  less  than  5  dBA  of  hearing  loss  over  40  years 
exposure . 

The  City  of  Boston  has  regulations  for  the  control  of  noise. 
they  do  not,  however,  apply  to  "the  operation  of  any  motor 
vehicle  public  way,  nor  to  the  noise  produced  thereby."    Since 
the  NEMCH  parking  garage  will  only  generate  noise  through  the 
operation  of  motor  vehicles,  the  City's  regulations  do  not  apply. 

2.   Characteristics  of  Community  Noise 

The  noise  environment  of  an  urban  community  results  from 
numerous  sources.   Major  contributors  are  vehicular  traffic, 
aircraft  overflight,  and  industrial  operations.   Typical  sound 
levels  associated  with  various  activities  and  environments  are 
presented  in  Table  3. 


5/  U.S.  Environmental  Protection  Agency,  Protective  Noise  Levels 

-  Condensed  Version  of  EPA  Levels  Document,  EPA  550/9-79-100, 

Washington,  D.C.,  November  1978. 
6/  Air  Pollution  Control  Commission,  City  of  Boston, 

"Regulations  for  the  Control  of  Noise  in  the  City  of  Boston," 

Section  2.1(c). 
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TABLE  3 
COMMON  NOISE  LEVELS 


Activity dBA 

Threshold  of  pain  130 

Chipping  on  metal  120 

Loud  rock  band  110 

Jack  hammer  100 

Jet  airliner  1/2  mile  away  95 

Threshold  of  hearing  damage  90 

Freeway  traffic  80 

Urban  traffic  70 

Electric  typewriters  65 

Normal  conversation  60 

Urban  residential  area  50 

Quiet  suburban  area  45 

Soft  whisper  at  5  feet  35 

Wilderness  area  25 

Threshold  of  audibility  0 


In  the  project  area,  ambient  noise  levels  are  dominated  by 
vehicular  traffic  and'  the  MBTA  elevated  orange  line  and  are 
highest  along  Washington  Street,  particularly  near  the 
Massachusetts  Turnpike,  and  are  significantly  lower  along 
Harrison  Street. 

B.   EXISTING  NOISE  LEVELS 

Four  receptor  locations  were  selected  in  consultation  with 
the  Massachusetts  Department  of  Environmental  Quality  Engineering 
at  the  four  intersections  studied  for  air  quality  impacts. 
Receptors  were  chosen  to  represent  the  greatest  exposure  to 
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maximum  levels  and  are  shown  in  Figures  1  through  4  of  Section  3. 
All  are  sidewalk  locations  and  are  described  as  follows: 

•  Receptor  -  Site  1  (Commercial/Institutional)  -  On  the 
southeast  corner  of  Washington  and  Kneeland  Streets  in 
front  of  the  Tufts  School  of  Dental  Medicine. 

•  Receptor  -  Site  2  (Institutional/Residential)  -  On  the 
southeast  corner  of  Washington  and  Oak  Streets  in  an  area 
currently  used  for  community  gardens  and  the  future  site 
of  the  Site  2  NEMCH  garage  option 

•  Receptor  -  Site  3  (Industrial)  -  On  the  southwest  corner 
of  Washington  and  Herald  Streets  in  front  of  Teradyne 
Corporation . 

•  Receptor  -  Site  4  (Residential/Commercial  Institutional) 
-  On  Harrison  Street  just  south  of  the  intersection  with 
Oak  Street  in  front  of  housing  units. 

Existing  noise  levels  at  these  receptors  were  both  measured 
and  modeled.   An  ambient  noise  monitoring  program  was  performed 
on  June  14,  1986  using  a  Quest  Micro-15  Integrating  Noise 
Analyzer.   Values  of  1-hour  Leq  were  estimated  from  10-minute 
measurements  and  simultaneous  traffic  counts  were  recorded  on 
nearby  roadways.   Noise  measurements  listed  in  Table  4  were  taken 
during  the  afternoon  period  of  peak  traffic. 

At  all  four  locations  noise  sources  other  than  motor  vehicle 
traffic  are  also  significant.   At  Receptor  -  Site  1,  pedestrian 
traffic  is  substantial.   At  Receptor  -  Sites  2  and  3,  MBTA  orange 
line  trains  passing  about  every  three  minutes  drowned  out  the 
traffic  noise.   Train  noise  was  greatest  at  Receptor  -  Site  3 
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TABLE  4 

AMBIENT  NOISE  MEASUREMENTS  (dBA) 

Time  Receptor  Site  Leg 

1702-1712     Washington/Kneeland  1  73.8 

1601-1611     Washington/Oak  2  73.5 

1630-1640     Washington/Herald  3  81.2 

1550-1600      Harrison/Oak  4  64.1 


where  the  tracks  are  directly  overhead  on  Washington  Street  and 
peak  noise  levels  of  102  dBA  were  measured.   At  Receptor  - 
Site  4,  additional  sources  are  air  conditioners  running  in  nearby 
buildings  and  some  orange  line  noise  in  the  distance. 

The  traffic  counts  taken  during  the  noise  measurements  were 
input  to  the  FHWA  Highway  Traffic  Noise  Prediction  Model    to 
validate  the  model  for  the  project  site.   This  model  only 
accounts  for  motor  vehicle  noise  sources.   The  worksheet  is 
included  at  the  end  of  this  section,  and  the  results  are 
summarized  in  Table  5. 


TABLE  5 

COMPARISON  OF  MEASURED  AND  MODELED  NOISE  LEVELS 

(1-Hour  Leq  in  dBA) 

Site  No.                Measured  Modeled" 

1  73.8  75.6 

2  73.5  68.1 

3  81.2  72.0 

4  64.1  63.6 


7/   Federal  Highway  Administration,  FHWA  Highway  Traffic  Noise 
Prediction  Model,  FHWA- RD- 77  - 108 ,  Washington,  D.C.,  December 
1978. 
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The  model  does  a  good  job  at  Sites  1  and  4,  slightly  over- 
predicting  (+1.8  dBA)  noise  at  Site  1  and  underpredicting 
(-0.5  dba)  at  Site  4.   At  Sites  2  and  3,  however,  the  model 
significantly  underpredicts  total  noise  because  it  does  not 
represent  the  elevated  orange   line  as  a  noise  source.   Assuming 
an  unbiased  model  for  roadway  noise,  equivalent  Leq  levels  for 
the  orange  line  trains  at  Sites  2  and  3  are  72.0  and  80.6  dBA, 
respectively.   Since  the  Orange  Line  will  be  relocated  under- 
ground by  1990,  future  noise  levels  at  Receptor  Sites  2  and  3 
will  be  significantly  lower. 

C.   PROJECT  IMPACTS 

At  the  four  receptor  sites,  24-hour  Leq  noise  levels  were 
modeled  for  the  1990  No-Build  and  1990  garage  site  1,  2,  and  3 
alternatives  --  details  are  found  in  Appendix  D,  and  the  model 
output  is  summarized  in  Table  6. 


TABLE  6 

PREDICTED  FUTURE  NOISE  LEVELS  AT 

FOUR  RECEPTOR   LOCATIONS 

(24-Hour  Leq  in  dBA) 


Receptor 

Receptor 

Receptor 

Receptor 

Site  1 

Site  2 

Site  3 

Site  4 

1990  No-Build 

74.3 

68.4 

71.5 

65.9 

Build  Site  1 

74.3 

69.0 

71.5 

66.1 

Build  Site  2 

74.2 

69.7 

71.5 

66.2 

Build  Site  3 

74.4 

68.5 

71.7 

66.0 

For  the  1990  No-Build  case,  24-hour  Leq  noise  ranges  from  a 
low  of  65.9  dBA  at  Site  4  up  to  a  high  of  74.3  dBA  at  Site  1. 

These  levels  are  typical  for  an  urban  area.  Levels  are  above  the 

EPA  noise  guideline  at  Sites  1  and  3  due  to  high  traffic  volumes. 

Noise  levels  are  below  the  EPA  guideline  in  the  residential  areas 
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at  Sites  2  and  4.   Noise  levels  inside  nearby  buildings  will  be 
at  least  15  to  25  dBA  less. 

Build  Site  1  increases  Leg  values  from  0.2  to  0.6  dBA  at 
three  of  the  noise  receptor  sites.   Since  noise  changes  of  1  dBA 
or  less  are  generally  not  perceptible,  the  increases  in  noise 
associated  with  Option  1  will  be  imperceptible  to  area  residents 
in  the  community.   Build  Option  2  increases  Leq  values  by  0.0  to 
1.3  dBA  at  three  of  the  sites,  with  the  greatest  increase  occur- 
ring at  Site  2,  a  mixed  residential/institutional  receptor. 
Noise  increases  associated  with  garage  site  2  are  above  1  dBA  and 
hence  will  be  perceived  by  the  community.   Increases  for  Option  3 
are  at  most  only  0.2  dBA,   Again,  these  increases  will  be  imper- 
ceptible to  area  residents. 

In  summary,  the  noise  impact  of  the  traffic  associated  with 
NEMCH  garage  sites  1  and  3  is  predicted  to  be  imperceptible.   The 
greatest  increase  in  24-hour  Leq  noise  (to  1.3  dBA)  will  occur 
for  garage  site  2  at  the  intersection  of  Washington  and  Oak 
Streets.   The  noise  impact  associated  with  garage  operations  at 
Site  2  will  be  perceptible. 
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TECHNICAL  APPENDIX  A 
TRAFFIC  COUNT  SCHEDULE  AND  DATA 
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APPENDIX  B 


SURVEY  FORM 
AND  RESPONSES 
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6.   (SUBWAY  AND  BUS  RIDERS  ONLY)  Why  did  you  choose  transit  as  your  mode 
of  transportation  to  the  hospital?   (check  one) 

No  automobile  available            Train/bus  more  convenient 
Difficult  to  find  parking           than  automobile 
space                             Other 
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10.  What  is  your  destination  at  the  hospital  today? 

(See  map  on  reverse  side  and  check  location  below). 

A-Blewend              J-Dental  School/Clinic 

B-Boston  Dispensary          K-Rehabllltatlon  Inst. 

C-Center                    L-Zlsklnd 

D-37  Bennett                M-Nassau  St. 

E-Farnsworth           N-15/35  Kneeland  St. 

F-Floatlng  Hospital          0-Tufts  U.  (Med.,  Vet.  or  Health 

G-Holmes                              School,  Sackler) 

H-Pratt                    P-Other 
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11.  (DRIVERS  ONLY)  Where  did  you  park?   (See  map  on  reverse  side  and 
check  location  below). 

I.Tremont  St.  Garage    S.Washington  St.  Lot 

2. Shopper's  Garage           6. Herald  Street  Garage 
3.Posner  Lot                7.0n-street(Chlnatowii) 
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NEW  ENGLAND  MEDICAL  CENTER  UNDAD JUSTED  SURVEY  RESULTS 


"REQUENCY 


WHERE  ARE  YOU  GOING? 

3IEWEMD 

BOS"^ON  DIS-'ENSv^RY 

CENTER 

37  BEN NET 

FARNSWDRTH 

FLOATING  HGBPITAL 

HOLNES 

PRATT 

PRGGER 

DENNTAL  SCHOOL 

REHAB  I L.  I  TAT  I  GN  BU  I LD I NC 

ZISKIiMD 

NASSAU  ST 

15-35  KNEELAND  3"'" 

TUFTS  UNIVERSITY 

NURSING  OFFICE 

OTHER 
POSNER 

SPORTS  THERAPY 
SYSTEM  PARKING 
TRENONT  ST  GARAGE 
TUPPER 
MORE  THAN  1  HOSPITAL 

LOCATIuN 
MORE    ThlAN     1     TUFTS-HOSP 

LOCATION 
34 

TOTAL 

WHERE  DID  YOU  PARK? 

TREMONT  ST  GARAGE 
S  H  0  F'  P  E:  R  "  S  G  A  R  A  6  E 
POSNER  LOT 
OAK  ST  LOT 
WASHINGTON  ST  LOT 
HERALD  ST  GARAGE 
56 

UNSPECIFIED 
ASH  ST 
BENNET  ST 
HARRISON  ST 
KNEELAND  ST 
NASSAU  ST 
SHAWMUT  AVE 
-rpp;]v|gf,,ij  gj 

TYLER  BT 

WASHINGTON  ST 

UNSPECIFIED 

D  ST 

WARREN  ST 

09 

UNSPECIFIED 

AUTO  PARKS-TREMCNT 

BACK  BAY 
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APPENDIX  C 

TECHNICAL  APPROACH  TO  THE 
AIR  QUALITY  ANALYSIS 


METHODOLOGY  FOR  THE  INTERSECTION  ANALYSIS 

The  microscale  analysis  predicted  maximum  1-hour  and  8-hour 
CO  concentrations  at  receptors  near  four  intersections  in  the 
study  area  for  the  following  four  cases: 

Case  No.  Year      Build  Alternative 

1  1990  No-Build 

2  1990  Build  Garage  Option  1 

3  1990  Build  Garage  Option  2 

4  1990  Build  Garage  Option  3 

The  four  intersections  studied  are: 

1)  Washington  Street/Kneeland  Street 

2)  Washington  Street/Oak  Street 

3)  Washington  Street/Herald  Street 

4)  Harrison  Street/Oak  Street 

In  all  cases,  the  EPA  MOBILE-3  computer  program  was  used  to 
calculate  emissions  and  the  CALINE-3  dispersion  model  was  used  to 
predict  concentrations  supplemented  by  a  set  of  assumptions 
specified  by  the  Department  of  Environmental  Quality  Engineering 
(DEQE).   These  assumptions  include  an  ambient  air  temperature  of 
33  F  (December),  and  worst-case  meteorological  conditions  of 
Pasquill -Gif f ord  Class  D  stability  in  conjunction  with  a  1.0  meters 
per  second  ( m/s )  wind  speed  (1-hour)  and  a  1.6  m/s  wind  speed 
(8-hour),  the  worst-case  wind  direction  (determined  by  analyzing 
all  directions  at  10  degree  increments),  a  mixing  height  of  1,000 
meters,  a  roughness  length  of  321  cm  (for  urban  areas),  and  a 
vehicle  spacing  of  6  meters. 


1/   Personal  communication,  Mr.  Jerome  Grafe,  Division  of  Air 

Quality  control,  Massachusetts  DEQE,  Boston  MA,  April  24,  1986 
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The  CO  background  levels  for  1984  in  the  project  area  were 
assumed  to  be  7.0  ppm  (1-hour)  and  5.0  ppm  (8-hour).   The  1990 
background  levels  were  scaled  from  1984  values  by  the  fractional 
decrease  in  emission  rates  and  the  fractional  increase  in  traffic. 
The  CO  emission  rates  used  in  this  analysis  decrease  at  least 
46.8  percent  from  1984  to  1990  (see  section  on  calculation  of 
emission  rates  at  the  end  of  this  Appendix).   In  the  same  time 
period,  peak  hour  base  traffic  in  the  Washington  Street  corridor  is 
assumed  to  grow  1  percent  per  year.   Thus,  the  calculated  1990  CO 
background  levels  are  3.9  ppm  (1-hour)  and  2.8  ppm  (8-hour). 

2 
The  EPA  Region  I  Mobile  Source  Modeling  Procedures   describe 

the  proper  use  of  the  CALINE-3  dispersion  model  in  a  microscale 

analysis  of  free-flow  and  queuing  emissions  from  motor  vehicles  at 

an  intersection.   EPA  has  programmed  these  procedures  with  the 

CALINE-3  model  in  a  software  package  called  CALQ3.   CALQ3  was  used 

in  this  analysis.   A  number  of  other  state  of  the  art  techniques 

were  used  to  enhance  CALQ3  for  special  situations.   In  the  case  of 

signalized,  over-capacity  intersections,  NCHRP  Report  133   was 

employed  to  estimate  queue  lengths.   For  the  stop  sign  controlled 

intersection  of  Harrison  and  Oak  Streets  capacity  calculations  are 

based  on  critical  a  5-second  gap  time,  and  the  queueing  equations 

4 
(6)  and  (7)  in  the  EPA  Indirect  Source  Guideline  Model   were  used 


2/   EPA  Region  I,  Region  I  Mobile  Source  Modeling  Procedures, 

Boston  MA,  January,  1985. 
3/   National  Cooperative  Highway  Research  Program,  NCHRP  Report 
~    133,  Procedures  for  Estimating  Highway  User  Costs,  Air 

Pollution,  and  Noise  Effects,  1972. 
4/   EPA,  Guidelines  for  Air  Quality  Maintenance  Planning  and 
~    Analysis  Volume  9  (Revised):   Evaluating  Indirect  Sources, 

Second  Printing,  EPA  -  450/4  -  78  -  001 ,  Research  Triangle  Park,  NC 

September  1978. 
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to  estimate  queue  length.   A  summary  of  the  highest  concentrations 
predicted  by  CALQ3  is  included  at  the  end  of  this  Appendix.   More 
detailed  computer  output  is  available  upon  request. 

Multiple  receptors  were  used  at  each  intersection  and  were 
placed  based  on  land  use  considerations,  i.e.,  where  the  public  has 
access  and  is  expected  to  be  for  periods  of  time.   Receptors  are 
placed  at  least  3  meters  from  the  edge  of  the  nearest  travel  lane 
so  that  they  are  not  within  the  roadway  mixing  cell,  and  a  receptor 
height  of  1.8  meters  is  assumed.   Scaled  maps  of  land  use  and 
receptor  locations  are  shown  in  Figures  1  through  4  of  the  main 
body  of  the  report. 

The  analysis  utilized  peak  1-hour  and  8-hour  traffic  volumes. 
Based  on  the  1990  Build  Garage  Option  3  total  volumes  entering  an 
intersection,  the  peak  hour  is  in  the  morning  at  Washington 
Street/Kneeland  Street  and  is  in  the  afternoon  at  the  other  three 
locations.   Peak  8-hour  volumes  were  estimated  by  applying  the 
reduction  factor  of  0.78,  derived  from  the  traffic  counts  shown  in 
Table  1,  to  the  peak  hour  volumes. 

Traffic  volume  data  for  the  intersections  represent  peak 
conditions  during  a  weekday  and  are  presented  in  the  traffic 
sections  of  this  report.   Intersection  geometry  is  shown  in 
Figures  1  through  4  in  the  main  body  of  the  report.   Signal  timing 
for  the  intersections  is  from  field  measurements  and  these  data  are 
summarized  in  Tables  9  through  12. 
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travel  from  the  middle  of  the  center  level  to  the  exit  at  4.5  m/s 
(10  mph).   For  the  three  options  the  distances  (times)  are  800  m, 
480  m,  and  850  m  (178  s,  107  s,  and  189  s).   Finally,  the  vehicle 
passes  through  the  exit  gate  in  10  seconds  (assuming  two  exit  card 
readers,  one  of  which  is  reversible,  during  the  peak  hour).   Total 
vehicle  operating  times  for  the  three  options  are  203  s,  132  s,  and 
214  s. 

The  peak  hour  traffic  for  the  garage  will  occur  in  the 
afternoon  when  a  total  of  290  cars  either  exit  or  enter  in  one 
hour.   For  the  peak  8-hour  period,  an  average  of  226  vehicles  per 
hour  will  access  the  garage.   Multiplying  traffic  volumes  by 
emission  rates  and  by  garage  operating  times  yield  the  CO  emission 
rates  for  the  garage  as  a  whole  shown  in  Table  2. 

TABLE  2 
PARKING  GARAGE  CO  EMISSIONS  INVENTORY  ( g/S ) 

Garage  Options 


Peak  1-Hour  2.66        1.73        2.80 

Peak  8-Hour  1.35        0.88        1.42 


These  emissions  will  be  released  from  the  sidewall  openings 
in  the  garage  that  provide  nature  ventilation.   The  number  of 
floors  and  dimensions  of  the  parking  structure  differ  for  the 

three  options.   The  total  sidewall  areas  for  the  three  options 

2        2  2 

are  1,050  m  ,  975  m  ,  and  1,500  m  ,  respectively.   Assuming  DEQE 

worst  case  (lowest)  wind  speeds  of  1.0  m/s  (1-hour)  and  1.6  m/s 
(8-hour)  for  nature  ventilation  of  the  garage,  the  CO  concentra- 
tion in  the  air  leaving  the  garage  is  calculated  and  shown  in 
Table  3.   Note  that  these  numbers  do  not  reflect  the  addition  of 
existing  background  concentrations  of  CO. 
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TABLE  3 

UNDILUTED  CO  CONCENTRATIONS  IN  AIR  LEAVING 

THE  PARKING  GARAGE 

CO  (rag/m  )  CO  (ppm) 

Garage  Options Garage  Options 


1 

2 

3 

1 

2 

3 

Peak  1-Hour 
Peak  8-Hour 

2.53 
0.80 

1.77 
0.56 

1.87 
0.59 

2.2 
0.7 

1.5 
0.5 

1.6 
0.5 

These  concentrations  will  be  diluted  once  the  air  leaves  the 
garage.   Some  of  the  sensitive  receptors  in  this  analysis  are, 
however,  directly  adjacent  to  the  garage  sites.   Thus,  as  a 
conservative  approach,  the  undiluted  impacts  were  added  to  the 
modeling  results  for  the  intersection  analysis  to  obtain  total 
CO  concentrations  at  the  sensitive  receptors. 

CALCULATION  OF  MOTOR  VEHICLE  CO  EMISSION  RATES 

The  EPA  M0BILE3  computer  program  was  used  to  generate  all  CO 
emission  rates  used  in  this  analysis.   Roadway  CO  emission  rates 
used  in  this  study  are  based  on  the  M0BILE3  default  national 
motor  vehicle  mix  (see  Table  4)  an  average  December  temperature 
of  33°F,  and  the  1985  Massachusetts  registration  distributions 
for  seven  vehicle  types  (see  Table  5).   The  M0BILE3  default 
national  cold/hot  start  mix  (presented  in  Table  6)  was  used  for 
determining  roadway  emissions  during  the  peak  8-hour  period.   A 
mix  with  a  higher  cold  start  percentage  for  the  evening  rush  hour 
was  used  to  represent  the  peak  1-hour  period.   Emission  rates  are 
based  on  peak  hour  travel  speeds  for  the  vehicles  approaching 
each  intersection  as  estimated  from  field  surveys.   These  speeds 
represent  the  free  flow  condition  between  intersections.   Excess 
emissions  due  to  idling  in  queues  are  also  calculated  by  M0BILE3 
(see  Table  8).   Emission  rates  used  in  this  analysis  assume  a 
Statewide  Inspection  and  Maintenance  Program  starting  in  1983, 
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with  a  13  percent  stringency  factor  and  no  mechanic  training 
for  pre-1981  model  years,  and  an  idle  test  with  cutpoints  at 
1.2  percent  CO   and  220  ppm  HC  for  1981  and  later  model  years. 
Table  7  presents  the  composite  CO  emission  rates  for  the  peak 
1-hour  and  8-hour  periods  while  Table  8  gives  the  idle  emission 
rates  used  in  the  analysis  (based  on  a  5  mph  speed).   The 
complete  MOBILES  output  is  found  later  in  this  Appendix. 
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TABLE  4 
NATIONWIDE  AVERAGE  MOTOR  VEHICLE  MIX  BY  TYPE 
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Percent  of  VMT 


Vehicle  Type 1990 

Light-Duty  Gasoline  Vehicles  (LDGV)  64.2 

Light-Duty  Gasoline  Trucks 

0-6000  lb  GVW*  (LDGTl)  11.9 

Over  6000  lb  GVW  ( LDGT2 )  8.9 

Heavy-Duty  Gasoline  Trucks  (HDGV)  3.5 

Light-Duty  Diesel  Vehicles  (LDDV)  4.6 

Light-Duty  Diesel  Trucks  (LDDT)  2.1 

Heavy-Duty  Diesel  Trucks  ( HDDT )  4.1 

Motorcycles  ( MC )  0.7 

Total  Percent  100.0 

Medium-  and  Heavy-Duty  Trucks  16.5 
(HDDT  +  HDGV  +  LDGT2 ) 

*  Gross  vehicle  weight. 


TABLE  5 
1985  MASSACHUSETTS  VEHICLE  AGE  DISTRIBUTIONS  {  percent) 


LDGTl, 

Age 

LDGV, 

LDGT2, 

HDGV, 

(Years) 

LDDV 

LDDT 

HDDV 

1  7.07  6.3  4.2 

2  10.13  6.9  7.2 

3  8.51  5.8  5.4 

4  7.74  5.9  5.3 

5  7.96  12.6  8.4 

6  8.36  9.8  10.0 

7  8.40  8.8  8.2 

8  7.88  6.5  .'  6.2 

9  6.65  4.6  4.8 

10  6.00  6.6  6.4 

11  6.00  5.7  6.4 

12  5.00  4.6  7.8 

13  3.00  3.4  3.8 

14  2.00  2.7  3.2 

15  1.50  2.2  3.0 

16  1.10  1.8  2.4 

17  0.90  1.7  2.1 

18  0.70  1.6  1.9 

19  0.60  1.4  1.8 
20  + 

0. 


50 


1.1  1.5 

Total  100.0  100.0  100.0 

Source:    Massachusetts  Department  of  Environmental  Quality 
Engineering . 


TABLE  6 
COLD/HOT  START  MIX  FOR  MOTOR  VEHICLE  EMISSIONS 

Intersection  Analysis 
1-Hour 8-Hour 

Cold  Start 
Hot  Start 
Hot  Stabilized 
Total 


50, 

.0% 

20, 

.6% 

10, 

.0% 

27, 

.3% 

40, 

.0% 

52, 

.1% 

100, 

.0% 

100, 

.0% 

B-9 

1468/786/wpr 


TABLE  7 
COMPOSITE  CO  EMISSION  RATES 


Emissions 
Approach  Speed              Roadway  ( grams/mi le ) 

(mph) Approaches 1984     1990 

Peak  1-Hr.  Period 

20  All  Surface  Streets        91.53    48.65 

45  Mass.  Turnpike  35.59    16.94 

Peak  8-Hr.  Period 

25  All  Surface  Streets        46.44    24.62 

55  Mass.  Turnpike  20.11     8.70 


TABLE  8 

IDLE  EMISSION  RATES  FOR  CO* 

( grams/minute ) 

Time  Period  1990 

Peak  1-Hour  9.76 

Peak  8-Hour  6.35 

*   Idle  emission  rates  are  derived  from  M0BILE3 
estimates  for  5  mph.   This  approach  is  used 
to  ensure  the  effects  of  cold  and  hot  start 
engines  are  included  in  the  idle  emission 
rates . 


B-10 
1468/786/wpr 
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EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CQNTT?OL  ADDED  BY  TECH  ENVIRONMENTAL   INC 

riiTUP-j-  rii  TFnuuii  i  tuc  cniiofS  "'=°">^''™  """='-  SEPTEMBER^1979VERSI0N^^^^^^^ 


CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL 


JOB:  WASHINGTON/KNEEUND 


RUN:  CASE  1  1-HOUR 


I.   SITE  VARIABLES 


ALL  DEGREES  BY  19 


II   LINK  VARIABLES 


LINK  DESCRIPTION 

LINK 

COORDINATES 

(M) 

•  LINK 

LENGTH 
(M) 

LINK  BRG 

TYPE 

VPH 

EF 

H 

W 

V/C 

0AVG4 

Y1 

X2 

Y2 

(DEG) 

(G/MI) 

(M) 

(M) 

1 

WASHINGTON  NB  FREE 

53 

56. 

53. 

556 

see. 

36e 

AG 

826 

48  6 

6  e 

22  2 

9  9 

0  9 

? 

53 

56 

53 

-444 

see. 

189 

AG 

613 

48  6 

S  0 

1-2  1 

9  9 

0  6 

3 

KNEELAND  FREE 

-447. 

%^ 

553. 

56 

leee. 

99. 

AG 

1541 

48  6 

0.9 

22.2 

0,9 

0,0 

4. 

WASHINGTON  NB  0 

!'■ 

71 

51 

95 

24 

389. 

AG 

1661 

109.9 

0  9 

13  3 

0  43 

3  4 

b 

59 

197 

59 

36 

39. 

AG 

2334 

199  e 

0.9 

13.3 

0.89 

5  6 

b 

KNEELAND  WB  Q 

36. 

56. 

-6. 

58. 

42 

276. 

AG 

1936 

166.6 

9.9 

13.3 

9  77 

6.3 

EPA  REGION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  AOOEO  BY  TECH  ENVIRONMENTAL.  INC. 

CALINE3:' CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 

JOB:  WASHINQTON/KNEELAtC  RtM:  CASE  1  1-HOUR 

**««  MAXIMUM  CONCENTRATIONS  FOR  AU  WIND  DIRECTIONS  **** 


TUFTS  DENTAL 
US  DEPT  OF  AGRICULTU 
THU-NQA  RESTAURANT 
LENA'S  SUB  SHOP 


COORDINATES   (M) 


TOTAL 
■>-  AMB 

IPPM) 

"e'e" 

6.5 
5.3 
7.1 


EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BV  TECH  ENVIRONMENTAL, 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


JOB:  WASHINGTCM/KNEEUNO 


RUN:  CASE  2  1-HOUR 


I   SITE  VARIABLES 


II   LINK  VARIABLES 


Z0  =  321.  CM 


LINK  DESCRIPTION 

LINK 

COORDINATES 

(M) 

1  INK 

LENGTH 

LINK  BRG 

TYPE 

VPH 

EF 

H 

W 

V/C 

QAVG4 

X1 

ri 

X2 

YZ 

(M) 

(OEG> 

(G/MI) 

(M) 

(H) 

1   WASHINGTON  NB  FREE 

S3 

56 

S3. 

t^-ifi 

see 

36e 

AG 

965 

48  6 

9  0 

22.2 

9.0 

9  9 

2  WASHINGTON  IWAV  FREE 

53 

-444 

i8e. 

AG 

613 

48  6 

9  0 

12.1 

0.9 

0.0 

3  KNEEUND  FREE 

-447 

56 

553 

RR 

1009 

9Q 

AG 

48  6 

9  9 

22.2 

0.0 

0.0 

4  WASHINGTON  NB  Q 

51 

71 

51. 

qR 

24 

36e 

AG 

1661 

lee  0 

9  0 

13  3 

9  44 

3  4 

5  KNEEUNO  EB  Q 

71. 

59 

107 

fi9 

36. 

90 

AG 

2334 

130  9 

9.9 

13  3 

9  82 

5  9 

6  KNEELANO  WB  Q 

36 

se 

-12. 

56 

48 

276 

AG 

1936 

106.6 

9  9 

13.3 

9.85 

8.0 

EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  ANO  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRO»MENTAL ,  INC. 

CALINE3:  CALIFORNIA  LINE  SOURCE  OJSPERSION  MODEL  -  SEPTEMBER,  1978  VERSION 


JOB:  WASHINGTON/KNEELAND 


RUN:  CASE  2  1-HOUR 


MAXIMUM  CONCENTRATIONS  FOR  ALL  WIND  DIRECTIONS 


TUFTS  DENTAL 
US  DEPT  OF  AGRICULTU 
THU-NGA  RESTAURANT 
LENA'S  SUB  SHOP 


COORDINATES  (M) 


TOTAL 
+  4MB 

(PPM) 


EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL   IHC 

CALINE3-  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -SEPTEMBER   1979  VERSION  ' 


JOB:  WASHINQTON/KNEEUfO 


RUN:  CASE  3  1-HOUR 


I   SITE  VARIABLES 


II.   LINK  VARIABLES 


LINK  DESCRIPTION 

>      LINK 
«   XI 

COORDINATES 
Y1      X2 

(M) 

Y2 

LINK 

, LENGTH 

(mT 

LINK  BRG 

IDEG) 

TYPE 

VPH 

EF 

IG/MI) 

H 

(M) 

W 

(M) 

V/C 

0AVG4 

1 

WASHINGTON  NB  FREE 

>    53 

56. 

53 

■Wfi 

see 

36e 

AG 

879 

48  6 

6  9 

9  9 

9  9 

2. 

'    S3 

56. 

-444 

see. 

ise 

AG 

613 

48  8 

9  9 

12  1 

0  9 

9  9 

§S 

5S3 

leee 

96. 

AG 

1589. 

48  6 

9  9 

22  2 

9  9 

9  9 

4. 

WASHINGTON  NB  Q 

>    51. 

71. 

Si 

95 

24. 

366 

AG 

1661 

196.0 

9.9 

13.3 

9.44 

3  4 

b . 

KNEELAND  EB  0 

(    71. 

59. 

197. 

59 

36. 

93. 

AG 

2334 

166  6 

9  9 

13  3 

9  81 

5  7 

t> 

-6. 

se. 

42. 

278. 

AG 

1930 

166.9 

9.9 

13.3 

9.89 

6.8 

EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 


JOB:  WASHINQTON/KNEELAND  RUN:  CASE  3  1-HOUR 

*»•  MAXIMUM  CONCENTIUTIQNS  FOR  AU.  WXM)  DIRECTIONS  «*■• 


TUFTS  DENTAL 
US  OEPT  OF  AGRICULTU 
THU-NGA  RESTAURANT 
LENA'S  sue  SHOP 


COORDINATES  (M) 


EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL, 

CALINE3-  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


JOB:  WASHINGTON/KNEEUND 


RUN:  CASE  4  1-HOUR 


I.   SITE  VARIABLES 


ZG  =  321   CM 


II.   LINK  VARIABLES 
LINK  DESCRIPTION 


LINK  COORDINATES  (M) 


WASHINGTON  NB  FREE 
WASHINGTON  1WAY  FREE 
KNEELANO  FREE 
WASHINGTON  NB  Q 
KNEEUND  EB  Q 
KNEELANO  WB  Q 


S3 

S56 

53 

-444. 

553. 

56 

51 

95 

107 
-6. 

59 

58. 

500. 

500. 

1000 

24 


821 
613. 
1559 
1661 
2334 
1938 


48  6 

100  0 
100  0 
180.0 


0.0 
0.0 
0,0 


22  2 

12  1 
22  2 


0.0 

0.0 

e  44 


13.3  0  81   5  7 
13,3  0  77   6.3 


CALINE3'  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER.  1979  VERSION 

JOB:  WASHINGTON/KNEELAND  RUN:  CASE  4  1-HOUR 

»«*  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIND  DIRECTIONS  **•* 

.  •   TOTAL 

*        COORDINATES  (M)        >   t  AMB 


TUFTS  DENTAL 
US  DEPT  OF  AGRICULTU 
THU-NGA  RESTAURANT 
LENA'S  SUB  SHOP 


1.8 
1.8 
1.8 


EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -SEPTEMBER   1979  VERSION  ' 


JOB;  WASHINGTON/KNEEUND 


RUN'  CASE  1  8-HOUR 


SITE  VARIABLES 


ALL  DEGREES  BY  16 


II.   LINK  VARIABLES 


LINK  DESCRIPTION 

LINK 

COORDINATES 

(M) 

1  TNX 

(faf*^^ 

LINK  BRG 

TYPE 

VPH 

EF 

H 

w 

V/C 

0AVG4 

X2 

Y2 

(OEG^ 

IG/MI) 

IM) 

(H) 

1 

WASHINGTON  NB  FREE 

52 

56 

53. 

KR6 

see 

366 

AG 

646 

24  6 

e  e 

22  2 

e  e 

e  6 

2 

53 

-444 

see 

186 

AG 

478 

24  6 

e.e 

12  1 

6  6 

e.e 

J 

KNEELAND  FREE 

-447 

56 

553 

Sfi 

leee 

36 

AG 

1262 

24  6 

0  6 

22  2 

6  6 

6  6 

51. 

89 

18 

366 

AG 

1686 

166. 9 

e.e 

13  3 

e.34 

2.7 

b 

KNEELAND  EB  0 

71 

59. 

95. 

sq 

24 

96 

AG 

1518 

166  e 

6  6 

13  3 

3.6 

6. 

56. 

6. 

b«. 

36 

276 

AG 

1256 

166.6 

e.e 

13  3 

6.66 

4.3 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER.  1979  VERSION 
■JOB:  WASHINGTON/KNEELAND  RUN;  CASE  1  8-HOUR 

•»«  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIU3  DIRECTIONS  »** 


1  TUFTS  DENTAL 

2.  US  DEPT  OF  AGRICULTU 

3.  THU-NGA  RESTAURANT 

4.  LENA'S  SUB  SHOP 


COORDINATES  (M) 


TOTAL 
+  AMB 

(PPM) 


EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL, 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER.  1979  VERSION 


JOB:  WASHINGTON/KNEELANO 


RUN:  CASE  2  8-HOUR 


I   SITE  VARIABLES 


II   LINK  VARIABLES 


Z0  »  321   CM 


LINK  DESCRIPTION 

«      LINK 

COORDINATES  (M) 

1  INK 

LENGTH 

LINK  BRG 

TYPE 

VPH 

EF 

H 

w 

V/C 

0AVG4 

XI 

Y1 

X2 

Y2 

(M) 

lOEQ) 

IG/MI) 

(M) 

(M) 

1   WASHINGTON  NB  FREE 

>    53 

56 

53 

55fi 

566 

366 

AG 

753 

24  6 

6  0 

22.2 

0.6 

6.6 

2  WASHINGTON  IWAY  FREE 

53 

56 

53 

-444 

see 

186 

AG 

478 

24  6 

6  0 

12.1 

0.0 

0.6 

3.  KNEELAND  FREE 

-447 

56 

553 

■;fi 

leee 

96 

AG 

1296 

24  6 

6-0 

22.2 

0  0 

0.6 

4   WASHINGTON  NB  0 

51 

71 

51. 

SI 

18 

360 

AG 

1086 

166  0 

0.0 

13  3 

0  34 

2.7 

5.  KNEELAND  EB  Q 

71. 

95 

(is 

24 

90 

AG 

1518 

106  0 

0,0 

13.3 

0.64 

3.8 

6.  KNEELAND  WB  Q 

>    36 

56 

6. 

56 

30 

270 

AG 

1256 

106.6 

0.0 

13.3 

0.57 

5.0 

EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL.  INC 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 

JOB'  WASHINQTON/KNEELAND  RUN:  CASE  2  8-HOUR 

««**  MAXIMJM  CONCENTRATI0»S  FOR  AU  WIU3  DIRECTIONS  »» 


TUFTS  DENTAL 
US  DEPT  OF  AGRICULTU 
THU-NGA  RESTAURANT 
LENA'S  SUB  SHOP 


COORDINATES  (M) 


TOTAL 
+  AHB 

(PPM) 


EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIROKMENTAL   IMP 

CALINE3:  CALIFORNIA  LINE  SOURCl  DISPERSION  MODEL  -  SEPTEMBER   1979  VERSION  '   ^ 


JOB:  WASHINQTON/KNEELAND 


RUN:  CASE  3  8-HOUR 


SITE  VARIABLES 


II   LINK  VARIABLES 


LINK  DESCRIPTION 

>      LINK 

COORDINATES 

(M) 

1  INK 

LENGTH 

LINK  BRQ 

TYPE 

VPH 

EF 

H 

w 

V/C 

QAVQ4 

X2 

YZ 

(MJ 

(DEG) 

(G/MI) 

(M) 

(M) 

1 

WASHINGTON  NB  FREE 

>    S3. 

56 

53 

RSR 

see. 

36e 

AG 

679 

24  6 

e  e 

22  2 

0  0 

9  9 

V 

WASHINGTON  1WAY  FREE 

>    53 

56. 

53 

-444 

see. 

i8e 

AG 

478 

24  6 

e  e 

12  1 

e  0 

0  e 

3 . 

56. 

6b3 

56 

leee. 

9e. 

AG 

1239 

24  6 

s  e 

22  2 

0  0 

09 

51 

89 

18. 

36e. 

AG 

lese 

100  e 

3  e 

13  3 

0  34 

2:7 

b 

KNEELAND  EB  Q 

71 

59 

95 

59 

24 

9e. 

AG 

1518 

100  0 

0  0 

13  3 

0  63 

3.7 

6. 

50 

6. 

50. 

38. 

276 

AG 

12S6 

100.0 

0.0 

13.3 

0.52 

i.s 

EPA  REGION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRO^MENTAL, 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 

JOB:  WASHIKIQTON/KNEEUND  RUN:  CASE  3  8-HOUR 

•«*•  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIM}  DIRECTIONS  «*«• 


TUFTS  DENTAL 
US  DEPT  OF  AGRICULTU 
THU-NGA  RESTAURANT 
LENA'S  SUB  SHOP 


COORDINATES  (M) 


18 

18 
1  8 


TOTAL 

*   AMB 
(PPM) 

""2.0" 
2.5 
2.0 
2.7 


EP*  REGION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL.  INC 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER.  1979  VERSION 


JOB:  WASHINGTON/KNEELANO 


RUN:  CASE  4  g-HOUR 


SITE  VARIABLES 


II.   LINK  VARIABLES 


VS  = 

9.9  CM/S 

ATIM  » 

59  MINUTES 

VD  = 

0.9  CM/S 

AMB  • 

9.0  PPM 

LINK  DESCRIPTION 

>      LINK 

COORDINATES 

(M) 

I  INK 

LENGTH 

^g^G^ 

TYPE 

VPH 

EF  ^ 

H 

W 

V/C 

0AVG4 

X1 

Y1 

X2 

Y2 

(H) 

(G/MI) 

IM) 

(M) 

1   WASHINGTON  NB  FREE 

«    53 

56. 

53 

556 

500 

366 

AG 

649 

24  6 

9.0 

22.2 

0  0 

9.0 

2  WASHINGTON  1WAY  FREE 

53 

56 

53 

-444 

509 

186 

AG 

478 

24  6 

0.0 

12  1 

0.0 

9  9 

3  KNEEUND  FREE 

-447. 

56 

553 

56 

1909 

90 

AG 

1209 

24  6 

0.0 

22  2 

0  0 

9.9 

4.  WASHINGTON  NB  Q 

51 

71. 

51 

89 

18 

360 

AG 

1089 

100  0 

0  0 

13  3 

0  34 

2  7 

5  KNEELAND  EB  0 

71 

59 

95 

59 

24 

99 

AG 

1518 

100  0 

0.0 

13  3 

0.63 

3.7 

6  KNEELAND  WB  0 

>    36 

50. 

6 

50 

39. 

279. 

AG 

1256 

100  0 

0.0 

13.3 

0.69 

4.3 

EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  AOOEO  BY  TECH  ENVIRONMENTAL. 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 

JOB:  WASHINQTON/KNEELAND  RUN:  CASE  4  8-HOUR 

«»«  MAXIMUM  CONCENTRATIONS  FOR  AU  WIND  DIRECTIONS  >**< 


TUFTS  DENTAL 
US  DEPT  OF  AGRICULTU 
THU-NGA  RESTAURANT 
LENA'S  SUB  SHOP 


COORDINATES  (M) 


TOTAL 
+  AMB 

(PPM) 

2.0 
2  4 
2.9 
2.6 


EPA  REQION  I  CALQ3  IMTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SICjN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL   TkC 


CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER 


JOB:  WASHINGTON/OAK 


I.   SITE  VARIABLES 


RUN:  CASE  1  1-HOUR 


II.   LINK  VARIABLES 
LINK  DESCRIPTION 


LINK  COORDINATES  (M) 


Y2   «     (M)       (DEG)  (G/MI)   (M)   (M) 


V/C   OAVEU 


WASHINGTON  FREE 
OAK  FREE 
WASHINGTON  SB  Q 
WASHINGTON  NB  Q 
OAK  EB  0 


54. 
•446. 

53. 
59. 


R4n 

48.6 

9 

^^^ 

48.6 

H 

JM? 

199.9 

943 

199.9 

g 

86. 

199.9 

9. 

G.9 

9.97 

9.28 


9.9 
9.9 
9.5 
2. 


9   19.6  9.52   3.9 


EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIROMtENTAL. 

CALINE3;  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 

JOB:  WASHINQTON/OAK  RUN:  CASE  1  1-HOUR 

•••«  HAXIMUM  CONCENTRATIONS  FOR  ALL  WIU)  DIRECTIONS  •«** 


RECEPTOR 

>                   COORDINATES 
X                   Y 

(M) 

Z 

TOTAL 
*  AMB 
(PPM) 

1.  NEMCH 

2.  NE  CORNER 

3.  SE  CORNER 

4.  QUINCY   TOWERS 

:        ?1: 

>  74. 

>  32. 

12: 
12; 

1.8 
1.8 
1.8 
1.8 

2.3 

2.7 
3.9 
2.3 

EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  SY  TECH  ENVIRONMENTAL, 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


UOB:  WASHINGTON/OAK 


RUN:  CASE  2  1-HOUR 


SITE  VARIABLES 


ALL  DEGREES  BY  16 


LIM<  DESCRIPTION 

«      LINK 

COORDINATES 

(M) 

LINK^L^NGTH 

■■JglGr 

TYPE 

VPH 

,  EF 

H 

W 

V/C 

QAVG4 

>   Xl 

Y1 

X2 

Y2 

(G/MI) 

(M) 

(M) 

1 

WASHINGTON  FREE 

54. 

-428. 

54. 

57? 

loee 

360. 

AG 

1014. 

48  6 

0.0 

22,2 

0.0 

8.0 

7 

OAK  FREE 

-446. 

72. 

554 

77 

leee. 

98. 

AG 

381. 

48  6 

0.0 

13.3 

0.0 

0.0 

3 

WASHINGTON  SB  Q 

56. 

82. 

49. 

<M 

12. 

360. 

AG 

942. 

100.0 

0.0 

13  3 

0  13 

1.1 

4 

WASHINGTON  NB  Q 

59. 

64. 

59. 

48 

18. 

180. 

AG 

942. 

100.0 

0.0 

13  3 

0.29 

2.3 

6. 

OAK  EB  Q 

41. 

71. 

17. 

71. 

24. 

270 

AG 

88. 

100  6 

0.0 

16.8 

0-53 

4.6 

EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL. 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 

JOB:  WASHINQTQN/OAK  RUN:  CASE  2  1-HOUR 

**»*  MAXIMUM  CONCENTRATIONS  FOR  ALL  WldO  DIRECTIONS  *»*« 


NEMCH 
NE  CORNER 
SE  CORNER 
OUINCY  TOWERS 


COORDINATES  (M) 


TOTAL 

*   AMB 

(ppm; 


3.0 
3  3 
2.5 


EPA  REQION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIQN  CONTROL  ADDED  9Y  TECH  ENVIROtWENTAL   INC 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -SEPTEMBER7iI79  VERSION  '      PAGE  113 


JOB:  WASHINGTON/OAK 


SITE  VARIABLES 


RUN;  CASE  3  1-HOUR 


ys  • 

6.9  CM/S 
8.9  CM/6 

ATIM 

66.    MINUTES 

AHB   > 

9.9  PPM 

II.   LIUC  VARIABLES 
LINK  DESCRIPTION 


VPH 

EF 

H 

W 

V/C 

QAVQI 

(Q/MI) 

(M) 

(M) 

1968. 

48.6 

6.9 

22  2 

9.9 

0  et 

373. 

48.6 

6.9 

13  3 

9.9 

»  M 

942. 

166.9 

6.9 

13.3 

9.97 

6.6 

942 

166,9 

6.6 

13.3 

9.35 

7  « 

86. 

166.9 

6.9 

16.9 

6.53 

4.9 

1 .  WASHINGTON  FREE 

2.  OAK  FREE 

3.  WASHINGTON  SB  Q 

4.  WASHINGTON  NB  Q 

5.  OAK  EB  Q 


1696 

368 

1666 

96 

6. 

368 

18. 

189 

24. 

279 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 
JOB:  WASHINQTON/OAK  RUN:  CASE  3  1-HOUR 

«•*•  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIND  DIRECTIONS  •••* 


COORDINATES  (M) 


TOTAL 
*  AMB 
(PPM) 

1.8        < 
1.8        < 
1.8        < 
1.8        < 

2.5 

3.9 

■  u 

NEMCH 
NE  CORNER 
SE  CORNER 
QUINCY  TOWERS 


EPA  REGION  I  C&LQ3  INTERSECTION  MODEL  TOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL, 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  •  SEPTEMBER,  1979  VERSION 


JOB:  WASHINGTON/OAK 


RUN:  CASE  4  1-HOUR 


I.   SITE  VARIABLES 


U  =   1  0  M/S 
ALL  DEGREES  BY  18 

CLAS  •   4   (0) 

VS  » 

9.0  CM/S 
0.9  CM/S 

ATIH 

60  MINUTES 

ZO  •321.  CM 

VD  = 

AMB  > 

0.0  PPM 

II.   LINK  VARIABLES 


LINK  DESCRIPTION 

«      LINK 

COORDINATES 

(M) 

LINK  LENGTH 

(M) 

LINK  BRQ 
rOEGT 

TYPE 

VPH 

EF 

H 

W 

V/C 

QAVG4 

XI  . 

Y1 

X2 

Y2 

(G/MI) 

(K) 

(M) 

1 

WASHINGTON  FREE 

>    54 

-428 

54. 

572 

1966 

366. 

AG 

861. 

48  6 

0.9 

22.2 

9.9 

6  0 

•i 

OAK  FREE 

•446 

72. 

554 

77 

1966 

99. 

AG 

371 

48.6 

6.9 

13.3 

9  9 

6  0 

3 

WASHINGTON  SB  Q 

59. 

82. 

49 

HK 

s 

369. 

AG 

942. 

190.0 

6.0 

13.3 

9.07 

6.5 

4 

WASHINGTON  NB  Q 

59. 

64. 

59. 

46 

18 

189. 

AG 

942. 

100.0 

0.0 

13.3 

2  3 

5. 

OAK  EB  Q 

41. 

71. 

17. 

71. 

24. 

279. 

AG 

36. 

100.9 

0.0 

10.9 

0.52 

3.9 

EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ESWANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL, 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER.  1979  VERSION 

JOB:  WASHINGTON/OAK  RUN:  CASE  4  1-HOUR 

*«»*  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIND  DIRECTIONS  •••• 


COORDINATES  (M) 


«   TOTAL 

>  1-  AMB 

>  (PPM) 

1.8 
1.8 
18 
1.8 

>  2  3 

«   2.7 

>  3.0 

>  2.3 

'1.  NEMCH 

2.  NE  CORNER 

3  SE  CORNER 

4.  OUINCY  TOWERS 


EPA  REGION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOPSIGNCONTROL  AOOEO  BY  TECH  ENUIRWMEMTil   t«< 

CALINE3:  CALIFORNIA  LINE  SOURCE  OISPERSION  MODEL  -SEPTEiSeERVl  979  VERSION^^^^^^'  '*^- 


JOB:  WASHINQTON/OAK 


I.   SITE  VARIABLES 


RUN:  CASE  1  8-HOUR 


It.   LINK  VARIABLES 
LIM(  DESCRIPTION 


»  LIMC  LENGTH  LINK  BRO   TYPE  VPH     EF     H    W 

•     (M)       (OEQJ  (G/MI)   (M)   (M) 


1.  WASHINOTON  FREE 

2.  OAK  FREE 

3.  WASHINGTON  SB  Q 

4.  WASHINGTON  NB  Q 

5.  OAK  EB  Q 


54. 
-446. 

58. 


leee. 

366. 

AG 

ESS. 

24.6 

6.6 

22.2 

e.6 

leee. 

96. 

AG 

289. 

24.6 

e.9 

13.3 

3.6 

6. 

386. 

AG 

613. 

166.9 

6.9 

13.3 

3.65 

AG 

813. 

166  8 

9.6 

13.3 

3.22 

276. 

AG 

88. 

166  8 

9.6 

16.9 

3.41 

EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  AOOEO  BY  TECH  ENVI 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 

JOS:  WASHINQTQN/OAK  RUN:  CASE  1  8-HOUR 

•••*  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIU)  DIRECTIONS  •■•* 


1.  NEMCH 

2.  NE   CORNER 
3  SE   CORNER 

4.  gUINCY   TOWERS 


COORDINATES   (M) 


TOTAL 

*   AM§ 
(PPM) 


EPA  REGION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

EWANCEMEMTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL, 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


JOB:  WASHIMGTON/OAK 


RUN:  CASE  2  8-HOUR 


I.   SITE  VARIABLES 


II.   LINK  VARIABLES 


(D) 

vs  • 

0,9  CM/S 
0.0  CM/S 

AT!M  • 

66.  MINUTES 

CM 

VD  « 

AMB  < 

e.0  PPM 

LINK  DESCRIPTION 

>      LINK 

COORD  [NATES 

(M) 

LIM(  LENGTH 

4S^E3f° 

TYPE 

VPH 

,  EF  ^ 

,H, 

,W, 

V/C 

0AVG4 

.   XI 

Y1 

X2 

Y2 

(m; 

(G/MI) 

(M) 

(M) 

1.  WASHINGTON  FREE 

>    54. 

-438. 

54. 

K7? 

leee 

sec. 

AG 

791. 

24  6 

9.0 

22.2 

0,9 

6.6 

2   OAK  FREE 

-446 

72. 

554. 

77 

leee 

96. 

AG 

297. 

24  6 

6.0 

13.3 

6,9 

0.0 

3  WASHINGTON  SB  Q 

50. 

82. 

49 

88 

6. 

366. 

AG 

613 

160.0 

9.9 

13  3 

9,16 

0  8 

4  WASHINGTON  NB  Q 

59. 

64. 

59. 

RJ 

12. 

186. 

AG 

613. 

106.0 

0.9 

13.3 

9.22 

1.8 

5.  OAK  EB  Q 

>    41. 

71. 

17. 

71. 

24 

27G. 

AG 

86. 

166.0 

0.9 

19.0 

9,41 

3.1 

EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL, 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


JOB:  WASHINQTON/OAK 


RUN:  CASE  2  8-HOUR 


»»  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIND  DIRECTIONS 


RECEPTOR 

!       COORDINATES 

>      X        Y 

(M,^ 

>  TOTAL 

>  +  AHB 

>  (PPM) 

1 

2 
3 

4, 

NEMCH 
NE  CORNER 
SE  CORNER 
QUINCY  TOWERS 

:       ^2. 

>  74. 

>  32. 

89 
84 
59 
54 

1.8 
1.8 
1.8 
18 

>   9.8 
«   0.8 

EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

EfWANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL   inr 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -SEPTEMBERV1979  VERSION  ' 


JOB:  WASHINGT(M/OAK 


SITE  VARIABLES 


RUN:  CASE  3  8-HOUR 


Z0  ■  321.  CM 


II.   LINK  VARIABLES 
LINK  DESCRIPTION 


1.  WASHINGTON  FREE 

2.  OAK  FREE 

3.  WASHINGTON  SB  0 

4.  WASHINGTON  NB  Q 

5.  OAK  EB  Q 


366. 
186. 
276. 


786. 
291. 
613. 
613. 


24.6 
24.6 

186.3 
166. e 
166.8 


8.86 
8.27 
8.41 


8.8 
8.S 
2.2 


EPA  REGim  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 


JOB:  WASHINGTON/OAK  RUN:  CASE  3  S-HOUR 

•«»«  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIND  DIRECTIONS  «««• 


RECEPTOR 

>       COORDINATES 
■      X        Y 

(M)^ 

TOTAL 

1.  NEMCH 

2.  NE  CORNER 

4:  QUINCY  TOWERS 

>       34 

1       32. 

89. 

84. 
59. 
S4. 

1.8 

M 

1.8 

>  6.8 

>  6.9 

EPA  REGION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL,  INC. 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


JOB:  WASHINQTON/OAK 


RUN:  CASE  4  8-HOUR 


I   SITE  VARIABLES 


VS  • 

9.Q  CM/S 
0,0  CM/S 

ATIM  • 

60  MINUTES 

VD  ■ 

AMB  • 

0.0  PPM 

II.   LINK  VARIABLES 
LINK  DESCRIPTION 


(G/MI)   (M)   (M) 


WASHINGTON  FREE 
OAK  FREE 
WASHINGTON  SB  Q 
WASHINGTON  NB  Q 
OAK  EB  Q 


54. 
-446 

50. 


R77 

24  6 

0  0 

?K9 

24.6 

H  H 

fiia 

100.0 

0.0 

Rn 

86. 

190.0 

0.0 

EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIR0M4ENTAL, 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


JOB:  WASHINQTON/OAK 


RUN:    CASE  4  8-HOUR 


<««*   MAXIMUM  CONCENTRATIONS  FOR  ALL  WIND  DIRECTIONS 
*  OMRDINATES   (M) 


receptor 

nEmch' 
ne  corner 
se  corner 
quincy  towers 


1.8 
1.8 
1.8 
1.8 


X 


EPA  REGION   I   CALQ3   INTERSECTION  HOOEL   FOR   CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY   QUEUING  AND  STOPSIGNCONTROL   ADOED   BY   TECH  EMl/IBM*ieMT*i 

CALINE3:    CALIFORNIA   LINE   SOURCl  DISPERSION  MMEL-   SEPTEMBER  Vi979Ier1i0N' 

JOB:    WASHINGTON/HERALO  rUM:    CASE    1    1-HOUR 


PAGE  37 


SITE  VARIABLES 


u  •    i.e  M/s 

AU   DEGREES   BY    19 

CLAS   •        4      (0) 

29   •321.    CM 

II.  LVK   VARIABLES 
LINK  DESCRIPTION 


LINK  COORDINATES  (M) 

Y1      X2      Y2 


LIM<  LENGTH  LINK  BRG   TYPE  VPH     EF 
(mT       toEG)  (G/MI) 


WASHINGTON  FREE 
HERALD  FREE 
MASS  PIKE  FREE 
HERALD  MB  Q 
WASHINGTON  NB  Q 
HERALD  EB  Q 


6S. 
566. 

113. 


99. 
189. 
279. 


AG  964. 

AG  1731 . 

DP  13475. 

AG  797 . 

AG  1728 

AG  2121. 


48.6 
48  6 
16.9 
199.9 
199.9 
196.9 


.9  13.3  9.9  9.9 

.9  17.9  9.9  9.9 

.9  34.9  9.9  9.9 

.9  19.9  9.74  7.9 

9  13  3  e  35  3.2 

.9  17.9  9.52  4.9 


EPA  REGION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADOED  BY  TECH  ENVIROWKNTAL,  INC. 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION  PAGE 

JOB:  WASHINGTON/HERALO  RUN:  CASE  1  1-HOUR 

»««  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIND  DIRECTIONS  *•*« 


1.  NW  CORNER 

2.  NE  CORNER 

3.  PARKING  LOT 

4.  TERAOYNE  CORP 


COORDINATES  (M) 


EPA  RESIGN  I  CALOa  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BV  TECH  ENVIRONMENTAL.  IMC. 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


JOB:  WASHINGTON/HERALD 


RUN:  CASE  2    1-HOUR 


SITE  VARIABLES 


II.   LINK  VARIABLES 


Ze  •321   CM 


LINK  DESCRIPTION 

LINK 

COORDINATES  (M) 

LINK  LENGTH 

(M) 

LINK  BRQ 

(DEG) 

TYPE 

VPH 

EF 

H 

W 

V/C 

0AVG4 

XI 

Y1 

X2 

Y2 

(G/MI) 

(M) 

IM) 

1   WASHIM3T0N  FREE 

65. 

-446. 

65 

Sfifl 

leee. 

366. 

AG 

965 

48.6 

6.6 

13  3 

0  0 

9  9 

2.  HERALD  FREE 

-435 

69. 

565. 

W-) 

96. 

AG 

1737. 

48.6 

0.0 

17,0 

9,0 

9.0 

3.  MASS  PIKE  FREE 

-435. 

102 

565. 

1R? 

1609 

96 

DP 

134  75. 

16.9 

-6.0 

34,9 

0  9 

9  0 

4.  HERALD  WB  Q  _  ^ 

71 

66 

119. 

fifi 

48 

96. 

AG 

767. 

0.0 

10,6 

9  7S 

7.2 

E.  WASHINGTON  NB  Q 

65. 

lA 

65 

?7 

24. 

180 

AG 

1728 

166  3 

0.3 

13  3 

9  35 

3.3 

6.  HERALD  EB  0          i 

56. 

66. 

25. 

66. 

36. 

270 

AG 

2121. 

166.6 

0,0 

17,0 

9.52 

4.9 

EPA  REGION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIROMHEMTAL, 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 

JOB:  WASHINGTON/HERALD  RUN:  CASE  2  1-HOUR 

«*•*  MAXIMUM  CONCENTRATIONS  FOR  AU  WIND  DIRECTIONS  »** 


RECEPTOR 

>  COORDINATES 

>  X        Y 

(M)^      : 

«  TOTAL 
+  AMB 

(PPM) 

1 

A. 

NW  CORNER 
NE  CORNER 
PARKING  LOT 
TERAOYNE  CORP 

>       51. 
38. 

73 
74. 
49 
44. 

1.8   < 
1.8   1 
1.8   < 
1.8   < 

8  8 

9  1 
11.6 

8.8 

EPA  REQION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOPSIGNCONTRQL  ADDFO  BY  TFru  PUUTDnuucurii   run 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -SEPTEMBER   1979  VERSION  '  ^^ 


JOB:  WASHINGTON/HERALD 
I.   SITE  VARIABLES 


RUN:  CASE  3  1-HOUR 


II.   LIWC  VARIABLES 
LINK  DESCRIPTION 


LINK  COORDINATES  (M)  ^„   .  Lit*, LENGTH  LINK  B 
VI      X2      Y2   •     (mT       (DEGT 


VPH 

,  EF  , 

H 

W 

V/C 

0AVQ4 

(G/MI) 

(M) 

(M) 

966 

48.6 

9.9 

13.3 

6.9 

"i'i" 

1739. 

48.6 

9.9 

17.9 

9.9 

9  6 

^HH^- 

16.9 

-6.9 

34.9 

9.9 

9.9 

707. 

iee.0 

9.9 

19.9 

7.2 

1728. 

iee.9 

9.9 

13.3 

9  35 

3.3 

2121. 

iee.9 

9.9 

17.9 

9.52 

4.9 

WASHINGTON  FREE 
HERALD  FREE 
MASS  PIKE  FREE 
HERALD  WB  0 
WASHINGTON  NB  0 
HERALD  EB  Q 


-448.  65. 

Se.  565. 

182.  5K. 

66.  119. 


1868. 
1888. 
1886. 


EPA  REQION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUINQ  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  EXNIROMIENTAL. 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER.  1979  VERSION 


JOS:  WASHINOT0N/»CRALO 


RUN:  CASE  3  1-HOUR 


««••  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIND  DIRECTIONS  «««« 
COORDINATES  (M) 


RECEPTOR 

1  NW  CORNiR 

2.  NE  CORNER 

3.  PARKING  LOT 

4.  TERADYNE  CORP 


1.8 
1.8 
1.8 


TOTAL 

*   AMB 
(PPM) 

"i.i" 

9.1 

6 

8.8 


11 


EPA  REGION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BV  TECH  ENVIRONMENTAL. 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


JOB:  WASHINQTON/HERALO 


RUN:  CASE  4  1-HOUR 


I.   SITE  VARIABLES 


U  «   1  0  M/S 
ALL  DEGREES  BY  10 

=z^^■ 

4   (0) 
321   CM 

VS 
VD 

'   0.C 
0.0 

CM/S 
CM/S 

ATIM  .   60 
AMB  ■  0  0 

MINUTES 
PPM 

MIXH 

«   1030  M 

II   LINK  VARIABLES 

LINK  DESCRIPTION 

:   „  LI^«  COORDINATES 

(M) 

Y2   I 

LINK  LENGTH 

LINK  BRQ 

(DEG) 

TYPE 

VPH 

(G/MI) 

(») 

W 

(M) 

V/C   0AVG4 

1   WASHINGTON  FREE 
2.  HERALD  FREE 

3  MASS  PIKE  FREE 

4  HERALD  WB  Q 

5  WASHINGTON  NB  Q 

6  HERALD  EB  Q 

-435 
t   -435 

(    71 

>  65 

>  55 

-440 
60. 
102 
66. 

U: 

65 
565 
565 
113 

see.   < 

60.  • 

21 :  I 

68.  « 

1000: 
38. 

363 
90 
90. 
90. 

183. 

273. 

AG 
AG 
DP 
AG 
AG 
AG 

1151 
1814. 
13475. 
707. 
1728. 
2121. 

48.6 
48.6 
16.9 

100.3 
106.3 
188.0 

3.0 
3.0 

1:1 
3.0 
0.0 

34.0 

10.0 

13  3 

17.3 

0.0    3.0 
0.0    3.0 
0.0    3.0 
3.74   7.3 
3.53   4.9 
3.52   4.9 

EPA  REGION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL,  INC. 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MOOEL  -  SEPTEMBER,  1979  VERSION 

JOB:  WASHINQTON/HERALD  RUN:  CASE  4  1-HOUR 

«»a>  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIND  DIRECTIONS  »*« 


COORDINATES  (M) 


NW  CORNER 
NE  CORNER 
PARKING  LOT 
TERADYNE  CORP 


18 
18 
1.8 
1.8 


TOTAL 

■I-  AMB 

(PPM) 

...... 

9.5 
11.9 
9.8 


EPA  REGION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGNCONTROL  AOOED  BY  TECH  ENUIROM«NTAL   IW: 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -SEPTEMBER7i|79  VERSION  ' 


•JOB:  WASHINGTON/HERALD 


RUN:  CASE  1  S-HOUR 


I.   SITE  VARIABLES 


II.   LINK  VARIABLES 


LINK  DESCRIPTION 

LI 
>   XI 

«.   COORD 
Y1 

NATES  (M) 
X2      Y2 

LINK^L^NQTH 

^i^^r 

TYPE 

VPH 

(Q/MI) 

(S) 

(S) 

V/C 

QAV04 

1.  WASHINGTON  FREE 

'     .§!• 

-**§ 

65. 

566. 

1666. 

366. 

AQ 

744. 

34.6 

6.8 

13.3 

8  8 

8.6 

2.  HERALD  FREE 

-435. 

66. 

565 

66. 

96. 

AO 

1356 

24  6 

6  e 

17  8 

8  8 

8  6 

3  MASS  PIKE  FREE 

-435. 

162. 

56S 

162. 

1666 

96. 

DP 

16511 : 

8.7 

-6.8 

34.8 

8.8 

8.6 

167. 

66. 

36. 

96. 

AQ 

466 

166  6 

8  8 

16  8 

8  58 

5.4 

5.  WASHINGTON  NB  Q 

*          65 . 

51. 

65. 

18. 

186. 

AG 

1124. 

186.8 

8.8 

13.3 

0.27 

1:5 

6.  HERALD  EB  0 

>    55. 

66. 

31. 

66. 

34. 

276. 

AG 

1386. 

166.8 

0.8 

17.8 

0.41 

3  8 

EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE ^„.. 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  AOOEO  BY  TECH  ENVIROtMENTAL, 
CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 

JOB:  WASHINQTON/HERALO  RUN:  CASE  1  8-HOUR 

«•*>  MAXIMUM  C0NCENT1UTI0NS  FOR  ALL  WIU)  DIRECTIONS  •**• 


NW  CORNER 
NE  CORNER 
PARKING  LOT 
TERAOYNE  CORP 


COORDINATES  (M) 


TOTAL 

(PPM) 


■nmBBHSB&fl^^^H 


EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL. 

CALINE3'  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


JOB:  WASHINQTON/HERALO 


RUN:  CASE  2  8-HOUR 


I   SITE  VARIABLES 


U  »   1.6  M/S 
AU  DEGREES  BY  10 

CLAS  «   4   (D) 

VS  • 

9,0  CM/S 
3.9  CM/& 

ATIM 

80  MINUTES 

Ze  '321   CM 

VD  . 

AMB  ' 

0  9  PPM 

II.  LINK   VARIABLES 
LINK  DESCRIPTION 


V/C   QAVG4 


WASHINGTON  FREE 
HERALD  FREE 
MASS  PIKE  FREE 
HERALD  wa  Q 
WASHINGTON  NB  Q 
HERALD  EB  Q 


65. 
-43S. 
-435. 


65 

565. 

565. 

66.     107      66 

51.     65.     33 

69.     31.     60. 


102 


560. 
66. 
102 


1000. 
1080. 
1000. 


753 

1355. 

10511 

460 
1124 
1380. 


100  0 
100,0 
100  0 


0.0 
0,0 

-6,0 

0  0 

0,0 
0,0 


10,0 
13.3 

17.9 


0,0  0,9 

0,0  0.0 

0,0  0,0 

0  59  5  5 

0  28  2.5 


ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL.  INC. 
CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


JOB:  WASHINQTON/HERALO 


RUN:  CASE  2  8-HOUR 


«s««  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIND  DIRECTIONS 
*       COORDINATES  (M) 


RECEPTOR 

NW  CORnIr 
NE  CORNER 
PARKING  LOT 
TERADYNE  CORP 


1.8 
1.8 
1.8 
1.8 


EPA  REGION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

EWUNCEMENTS  FOR  OVERCAPACITY  QUEUINQ  AND  STOP  SlSTcONTROL  ADOED  BY  TECH  ENVTRCMIEMTAI   TkT 

CALINE3:  CALIFORNIA  LINE  SOURcl  DISPERSION  MODEL  -SEPTEMBER   1979  WERSION^^^^^'   * 


JOB:  WASHINQTON/HERALD 


RUN:  CASE  3  8-HOUR 


SITE  VARIABLES 


II.   LIMC  VARIABLES 
LINK  DESCRIPTION 


LINK  COORDINATES  (M) 


Y1 


X2 


Y2   «     (mT       (DEOr  :g/MI)   (M)   (M) 


V/C   QAVQ4 


1 .  WASHINGTON  FREE 

2.  HERALD  FREE 

3.  MASS  PIKE  FREE 

4.  HERALO  WB  Q 

5  WASHINGTON  NB  Q 

6.  HERALO  EB  Q 


-446 


B68. 


6S. 
BBS. 

102 .    56S .  192 . 

66.     167.  66. 

SI.     6S.  33. 

66.     31.  66. 


1666. 

1666! 
36. 


753 

24.6 

9.6 

13.3 

9.9 

1356 

24.6 

9.6 

17.0 

9.0 

16511. 

8.7 

-6.0 

34.8 

0.0 

466. 

166.8 

6.0 

16.9 

0.59 

1124. 

160.9 

9.0 

13.3 

0.28 

1386. 

166.9 

9.6 

17.9 

0.41 

EPA  REGION  I  CALQS  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 
E^«ANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTRO_ 
CALIf£3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER, 

JOB:  WASHINQTON/HERALO  RUN:  CASE  3  8-HOUR 

«*««  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIND  DIRECTIONS  ««» 


NW  CORNER 
NE  CORNER 
PARKING  LOT 
TERAOYNE  CORP 


COORDINATES  (M) 


TOTAL 

■>■   AMB 
(PPM  J 


HBiHi^^nBB 


ISaASIiiSlTl  ^fe'^«^gJI?f!???°gu?8?gh  JSg  i*Tg^°^lgS^gJ?l0L  added  by  TECH  ENVIRONMENTAL,  INC. 
CAUNE3-  CALIFORNIA  LINE  SOURCSDISPERSION  MODEL  -  SEPTEMBER,  1978  VERSION 


JOB:  WASHINGTON/HERALD 


RUN:  CASE  4  8 -HOUR 


SITE  VARIABLES 


II   LIW.  VARIABLES 
LINK  DESCRIPTION 


WASHINQTON  FREE 
HERALD  FREE 
MASS  PIKE  FREE 
HERALD  WB  0 
WASHINGTON  NB  0 
HERALD  EB  Q 


LIM(  COORDINATES  (M) 


Y1 


X2 


Y2 


-446    6S .   see . 

56S 

S65. 

107. 
51.  65 
Se.     31. 


102. 


162. 


isee. 
1000. 
1000. 


VPH 

EF 

H 

W 

V/C 

0AVG4 

(G/MI) 

(M) 

(M) 

897. 

24  6 

0  0 

13  3 

0.0 

0.0 

1415. 

24  6 

6  0 

17  0 

0.0 

10511 

8  7 

-6.0 

34.0 

0.6 

9  0 

460. 

100.0 

6.0 

16.0 

0.58 

5.4 

1124. 

160.0 

0  0 

13.3 

6.42 

3.8 

1380 

100  0 

0.0 

17.6 

6.41 

3.8 

EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRWMENTAL , 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 

JOB:  WASHINGTON/HERALD  RUN:  CASE  4  8-HOUR 

«««<  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIND  DIRECTIONS  *««* 


COORDINATES  (M) 


1  NW  CORNER 

2.  NE  CORNER 

3  PARKING  LOT 

4.  TERAOYNE  CORP 


TOTAL 
+  AMB 

(PPM) 


EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL, 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


JOB:  HARRISON/OAK 


RUN:  CASE  1  1-HOUR 


SITE  VARIABLES 


ALL  DEGREES  BY  1G 


Ze  =321.  CM 


II    LINK  VARIABLES 
LINK  DESCRIPTION 


LINK  COORDINATES  (M) 


IG/MI)   (M;   tM) 


1  HARRISON  SB  FREE 

2  OAK  EB  FREE 

3  OAK  EB  Q 


526 
313 

1106 


e  0 

10.9 

9  9 

R 

(•)  H 

10  0 

9  0 

0 

a. 9 

19.0 

9.64 

10 

EPA  REGION  I  CAL03  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE    ..  . 

EHWANCEHENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  AOOED  BY  TECH  ENVIRONMENTAL, 
CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


JOB:  HARRISON/OAK 


RUN;  CASE  1  1-HOUR 


u**  MAXIMUM  CONCENTRATIONS  FOR  ALL  WIU)  DIRECTIONS  «««« 


TUFTS  VET 
TUFTS  UNIV 
TAI  LOV  MARKET 
RAY'S  SUB  SHOP 


COORDINATES  (M) 


1.8 
1.8 
1.8 
18 


TOTAL 
-f  AMB 

(PPM) 


i5aA5!iii!3Tl  ^SR'°BvESc!?f!?"°9UE8?S^  aSS  i^g?°^lSS'?gi?loL  added  by  tech  ENVIROMMENTAL.  INC. 
CAUNE3  MUIFORNIA  LINE  SOLmcrBlS^^^     MODEL  -  SEPTEMBER,  1973  VERSION 

JOB:  HARRISON/OAK 


PAGE   75 


RUN:  CASE  2  1-HOUR 


I   SITE  VARIABLES 


U  =   1  , 9  M/S 
ALL  DEGREES  BY 


CLAS  =   4   (D) 
29  =  321 .  CM 


vs  = 

9.9  CM/S 

ATIM 

.   69  MINUTES 

VO  = 

9.9  CM/S 

AMB  : 

9,9  PPM 

II   LINK  VARIABLES 
LINK  DESCRIPTION 


LINK  COORDINATES  (M) 


(G/MI)   (M)   (M) 


V/C   0AUG4 


HARRISON  SB  FREE 
OAK  EB  FREE 
OAK  EB  0 


497 

379. 
1109. 


48  6 
48  6 

106  9 


19,9  9  9  9.0 
19.9  9.9  0  0 
10.9  9  76   19  1 


EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

E^»UNCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL.  INC 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 

JOB:  HARRISON/OAK  RUN:  CASE  2  1-HOUR 

«>«*  MAXIMIM  CONCENTRATIONS  FOR  AU  WlhO  DIRECTIONS  »«» 


COORDINATES  (M) 


TUFTS  VET 
TUFTS  UN IV 
TAI  LOY  MARKET 
RAY'S  SUB  SHOP 


TOTAL 
*  AMB 
(PPM) 


EPA  REGION  I  CALQ3  INTERSECTION  MODEL  FOR  CARBON  MONOXIDE 

ENHANCEMENTS  FOR  OVERCAPACITY  QUEUING  AND  STOP  SIGN  CONTROL  ADDED  BY  TECH  ENVIRONMENTAL 

CALINE3:  CALIFORNIA  LINE  SOURCE  DISPERSION  MODEL  -  SEPTEMBER,  1979  VERSION 


JOB:  HARRISON/OAK 


RUN:  CASE  3  1-HOUR 


I   SITE  VARIABLES 


II.   LINK  VARIABLES 
LINK  DESCRIPTION 


LINK  COORDINATES  (M) 


(G/MI)   (M)   IM) 


V/C   0AVG4 


HARRISON  SB  FREE 
OAK  EB  FREE 
OAK  EB  Q 


loee 

1006. 
66. 


536 
414. 

itee. 


6.0 
6,0 
6.0 
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INTRODUCTION 

The  New  England  Medical  Center  Hospitals,  Inc.  (NEMCH)  is  a 
469-bed  referral  center  and  is  the  primary  teaching  site  of  Tufts 
University,  School  of  Medicine,  specializing  in  the  diagnosis  and 
treatment  of  serious  illnesses.   The  medical  center  area  is 
located  in  the  South  Cove  area  of  Boston,  adjacent  to  Chinatown 
and  the  Theater  District. 

The  medical  center  faces  a  challenge  in  ensuring  adequate 
transportation  access  to  its  facilities.   The  vast  community  of 
the  Medical  Center  staff,  patients  and  visitors  converge  daily  on 
a  compact  urban  campus,  located  in  the  southeast  corner  of 
Boston's  downtown.   While  the  campus  is  fairly  well  served  today 
by  public  transportation,  the  medical  center  draws  large  numbers 
of  trips  each  day  from  the  far  reaches  of  the  Boston  metropolitan 
region.   The  most  practical  --  and  in  many  instances,  the  only 
feasible  --  mode  of  transportation  for  many  of  those  traveling  to 
the  medical  center  is  by  automobile. 


Recognizing  the  need  for  adequate  medical  center  -  controlled 
parking  and  being  sensitive  to  its  location  adjacent  to  the 
Chinatown  community,  NEMCH  retained  Vanasse/Hangen  to  conduct  a 
study  of  three  alternative  parking  supply  options.   The  primary 
purpose  of  the  study  is  as  follows: 


To   evaluate    the    three   alternative  parking   sites   cur- 
rently  under    consideration   and   determine    their    rela- 
tive   impacts    with    respect    to    traffic    flow,    air   quality 
and  noise. 


A  further  objective  of  the  study  was  to  evaluate  parking 
needs  within  the  context  of  the  medical  center's  broader  trans- 
portation requirements.   In  support  of  this  latter  objective,  the 
study  incorporated  analysis  procedures  designed  to: 
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•  verify  the  parking  space  needs  of  the  medical  center, 

•  examine  the  transportation  management  measures  currently 
in  place  at  the  medical  center  and  evaluate  potential 
improvements  in  the  medical  center's  transportation  man- 
agement program,  and 

•  develop  a  plan  to  mitigate  the  impact  of  a  new  parking 
facility  on  the  community  and  surrounding  roadway  net- 
work. 

The  study  process  consisted  of  a  series  of  analysis  tasks 
designed  to  document  background  transportation  conditions  and 
parking  needs,  assess  the  impacts  of  alternative  parking  garage 
sites,  and  evaluate  potential  transportation  management  and  miti- 
gation measures. 

The  study  began  with  an  assessment  of  existing  parking  and 
traffic  conditions  in  the  study  area,  which  included  an  extensive 
data  collection  effort.   Once  existing  conditions  were  defined, 
future  parking  needs  and  background  traffic  conditions  were  esti- 
mated for  the  planning  horizon  year  of  1990.   Hospital  growth 
projections  and  development  plans  were  reviewed  to  determine  how 
parking  demands  will  change  through  the  year  1990. 

Traffic  impacts  were  then  estimated  in  conjunction  with  the 
operation  of  a  new  850-space  medical  center  garage  at  each  of 
three  alternative  sites  in  the  study  area.   Peak  period  trip 
generation  at  the  garage  was  determined  and  the  impacts  associat- 
ed with  traffic  operations,  air  quality  and  noise  levels  were 
quantified  and  evaluated. 
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A  wide  range  of  potential  transportation  management  and  traf- 
fic mitigation  measures  were  then  identified.   Included  were 
potential  actions  to  lower  the  medical  center  parking  require- 
ments, reduce  any  adverse  impacts  associated  with  a  new  garage, 
and  increase  the  availability  of  parking  spaces  to  community 
residents . 

The  following  paragraphs  briefly  summarize  the  findings.   For 
more  detailed  information,  a  comprehensive  Technical  Report  has 
also  been  prepared. 

EXISTING  MEDICAL  CENTER  PARKING  SUPPLY 

Parking  spaces  controlled  by  the  medical  center  are  currently 
utilized  in  six  off-street  facilities.   Table  1  shows  the  number 
of  spaces  provided  for  hospital  users  and  the  user  designation  at 
each  facility.   The  total  off-street  hospital  parking  supply,  as 
inventoried  by  Vanasse/Hangen,  is  1,723  spaces.   This  is  somewhat 
fewer  than  the  medical  center's  records,  primarily  due  to  some 
currently  unusable  spaces  in  the  Herald  Street  garage. 


TABLE  1 
PARKING  SUPPLY 


Supply User  Designation 


Posner  Lot  193  spaces    Employees,  patients  and 

visitors 

Herald  Street  Garage      368  spaces    Employees,  students 

Tremont  Street  Garage     930  spaces    Employees,  patients  and 

visitors 

Oak  Street  Lot  72  spaces  Employees 

Washington  Street  Lot  60  spaces  Employees  (2nd  shift) 

Shopper's  Garage  100  spaces  Employees 

Total  1,723  spaces 

3 
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It  is  important  to  note  that  of  the  medical  center's  total 
parking  supply,  only  1,100  spaces  (65  percent)  are  owned  by  medi- 
cal center  corporations.   The  remaining  600  spaces  are  rented 
under  two  to  three-year  leases  and  cannot  be  considered  as  being 
available  to  the  medical  center  on  a  permanent  basis.   The  facil- 
ities owned  primarily  or  completely  by  the  medical  center  corpor- 
ations are  the  Tremont  Street  Garage,  Oak  Street  Lot,  and  Posner 
Lot.   The  locations  of  all  the  medical  center  off-street  parking 
facilities  are  shown  in  Figure  1. 

On-street  parking  is  also  generally  available  throughout  most 
of  the  study  area.   The  major  streets  which  traverse  the  immedi- 
ate hospital  area  provide  a  total  of  approximately  210  legal 
curbside  space,  most  of  these  being  metered.   Twenty  of  these 
spaces  are  reserved  for  resident  permit  parking  only. 

To  a  varying  extent,  employee  parking  is  provided  at  all  six 
of  the  medical  center's  off-street  facilities  while  patients  and 
visitors  park  at  the  Posner  Lot  and  Tremont  Street  Garage  and 
Tufts  students  park  at  the  Herald  Street  Garage.   Approximately 
550  employees  are  assigned  on  a  monthly  basis  to  individual 
hospital -controlled  parking  facilities.   Approximately  500  spaces 
are  also  designated  for  employee  use  on  a  daily  basis.   There  is 
also  a  fee  charged  to  park  on  the  medical  center  facilities, 
ranging  from  approximately  $2.50  for  students  to  $4.00  per  day 
for  employees  and  $.75  per  half  hour  for  visitors  up  to  specific 
maximum  charges  depending  on  location. 

PARKING  DEMAND  ANALYSIS 

In  order  to  verify  the  parking  needs  for  the  medical  center, 
a  parking  demand  analysis  was  completed.   In  general,  this  con- 
sists of  both  observing  and  calculating  peak  parking  demands  and 
then  comparing  them  with  the  parking  supply.   When  conducting 
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this  evaluation,  both  physical  and  practical  supply  are  consider- 
ed.  Practical  supply,  which  ranges  from  85  to  95  percent  of 
physical  capacity,  accounts  for  space  efficiency,  vehicle  turn- 
over, and  motorists  searching  for  available  spaces.   Practical 
supply  is  commonly  used  when  determining  the  desirable  number  of 
parking  spaces  to  provide.   If  a  parking  facility  is  to  operate 
efficiently,  its  occupancy  level  should  be  below  100  percent  to 
allow  drivers  entering  the  facility  to  find  available  spaces 
without  excessive  delay  or  inconvenience.   As  the  occupancy  of  a 
parking  facility  approaches  100  percent,  illegal  parking  and 
circling  or  "cruising"  within  the  facility  by  drivers  searching 
for  spaces  become  more  frequent.   In  the  case  of  the  the  medical 
center,  the  cruising  largely  takes  place  on  the  surrounding 
street  network.   Some  studies  have  shown  that  "cruising"  traffic 
can  represent  anywhere  from  30  to  70  percent  of  the  roadway 
volume  in  an  urbanized  area. 

When  assessing  the  parking  needs  for  the  medical  center, 
other  factors  must  also  be  considered  including  the  desirability 
of  hospital  related  parking  occurring  on-street  and  the  fact  that 
more  than  one-third  of  the  medical  center's  off-street  spaces  are 
leased  and  cannot  be  considered  part  of  the  medical  center's 
permanent  supply. 

As  a  result  of  completing  the  parking  supply/demand  analysis, 
it  is  clear  that  a  definite  need  exists  for  expansion  of  the 
medical  center's  contolled  parking  supply  to  as  many  as  1,069 
spaces . 

ALTERNATIVE  FACILITY  SITES 

The  three  alternative  garage  sites  which  were  selected  for 
evaluation  are  shown  in  Figure  2.   Site  1,  the  Nassau  Street 
Site,  is  located  at  the  corner  of  Washington  and  Oak  Streets, 
extending  northward  to  Nassau  Street.   Although  different  config- 
urations are  being  explored  by  the  medical  center,  this  site  at  a 
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minimum  is  approximately  200  feet  by  200  feet.   Site  2,  the  R3/ 
R3A  site,  is  directly  to  the  south  of  Option  1,  across  Oak 
Street.   The  parcel  is  bounded  by  Oak,  Washington  and  Marginal 
Streets,  as  well  as  existing  residential  buildings  on  the  R3B 
site.   This  site  has  the  largest  footprint,  being  approximately 
300  feet  by  160  feet.   Site  3,  the  SCM  building  at  50  Herald 
Street,  is  over  300  feet  to  the  south  of  the  southern  edge  of  the 
R3/R3A  parcel,  across  the  Massachusetts  Turnpike.   The  site, 
which  has  approximate  dimensions  of  115  feet  by  295  feet,  is 
bounded  by  Herald  Street  on  the  north  and  Washington  Street  on 
the  east. 

Current  plans  are  to  construct  a  750-space  to  850-space 
facility  at  whichever  of  the  sites  is  selected.   A  conservative 
or  worst  case  evaluation  assumed  an  850-space  garage.   Viewed  in 
terms  of  scale,  all  three  sites  are  similar,  in  that  the  parking 
facility  must  be  sized  to  accommodate  850  spaces.   The  surface 
area  available  at  each  site  does  vary,  however,  and  dictates  the 
size  of  the  proposed  facility's  footprint.   Where  a  smaller  foot- 
print is  necessitated,  the  height  of  the  structure  must  increase. 
The  largest  of  the  three  alternative  parcels  is  Site  2,  the  R3/ 
R3A  site,  and  an  above  ground  five-level  structure,  roughly  50 
feet  in  height,  could  accommodate  the  850  spaces.   Depending  on 
the  specific  design  configuration  chosen,  an  850-space  structure 
on  the  Nassau  Street  site  (Site  1)  would  be  approximately  7 
levels,  or  70  feet  in  height.   The  dimensions  of  the  SCM  site 
(Site  3)  would  dictate  that  an  850-space  structure  be  10  levels, 
or  100  feet  above  ground  level. 

EVALUATION  OF  ALTERNATIVE  SITES 

The  evaluation  of  the  three  alternative  sites  focused  on 
determining  the  relative  impacts  or  changes  in  traffic  flow,  air 
quality  and  noise  conditions  when  compared  to  the  1990  No-Build 
condition. 
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In  addition  to  the  above,  the  following  areas  were  examined 
or  identified: 

•  parking  layout  efficiency, 

•  pedestrian  accessibility, 

•  vehicle  accessibility,  and 

•  land  use. 

In  assessing  the  traffic  flow,  air  quality,  and  noise  impacts 
associated  with  garage  operations  at  each  of  the  alternative 
sites,  several  steps  were  taken.   First,  peak  hour  vehicle  -  trips 
into  and  out  of  the  new  parking  facility  were  estimated.   In 
developing  traffic  flow  patterns,  the  regional  distribution  of 
the  medical  center  -  related  trip  origins  was  determined,  and  trips 
to  and  from  the  medical  center  were  assigned  to  the  regional  and 
local  study  area  highway  network,  based  on  access  conditions 
(i.e.,  circulation  system,  travel  time)  between  the  medical 
center  and  individual  points  of  origin/destination.   Details  on 
this  process  are  described  in  the  Technical  Report. 

Traffic  Analysis  Summary 

The  assessment  of  the  traffic  impacts  associated  with  three 
alternative  parking  garage  (850  spaces)  sites  was  completed,  in 
terms  of  changes  in  traffic  volumes,  traffic  flow  and  quality  of 
vehicle  access  and  is  briefly  summarized  below.   Overall,  changes 
in  traffic  volumes  under  any  of  the  site  options  will  not  change 
the  fundamental  character  of  any  streets  in  the  project  area. 

•    Site  1  (Nassau  Site) 


This  site  offers  a  generally  favorable  location  with  respect 
to  space  layout  and  internal  circulation.   At  minimum,  the  site 
is  approximately  200  feet  by  200  feet  with  latest  concepts 
resulting  in  a  longer  more  efficient  facility.   Located  in  the 
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heart  of  the  medical  center,  pedestrian  accessibility  would  be 
excellent  for  garage  users.   In  general,  vehicle  access  to  and 
from  the  site  would  also  be  good  assuming  a  median  break  on  Wash- 
ington Street.   Currently  the  site,  which  is  partially  used  as  a 
small  surface  parking  lot,  is  planned  for  some  institutional 
related  use  as  it  is  within  the  medical  center's  designated 
development  area. 

It  is  estimated  that  the  traffic  flow  impact  resulting  from  a 
garage  located  on  the  Nassau  Street  site  would  be  concentrated  on 
Washington  Street.   Current  planning  includes  the  actual  garage 
entry/exit  points  to  be  on  Nassau  Street  which,  however,  would  be 
accessed  from  Washington  Street.   Based  on  the  analysis  of  travel 
patterns  and  street  network,  it  is  estimated  that  76  percent  of 
the  traffic  would  be  oriented  towards  the  Expressway/ 
Massachusetts  Turnpike  and  using  either  Kneeland  or  Herald 
Streets  to  access  the  facility.   Being  located  between  Kneeland 
and  Oak  Streets,  it  is  anticipated  that  the  Washington  and  Knee- 
land Street  intersection  would  be  the  most  affected  intersection 
in  terms  of  motorist's  operating  conditions  as  a  result  of  con- 
structing a  garage  on  Site  1,   However,  the  intersection  without 
further  mitigating  measures  will  operate  at  acceptable  levels 
during  the  peak  travel  hours  as  the  increase  in  congestion  ranges 
from  8  to  12  percent  depending  on  the  travel  period.   In  general, 
all  other  intersections  in  the  study  area  are  anticipated  to 
operate  at  satisfactory  levels  under  1990  peak  hour  conditions  if 
Site  1  is  used  for  the  parking  garage. 

Traffic  volume  increases  are  anticipated  to  occur  on  several 
roadways  in  addition  to  Washington  Street  with  Kneeland  Street 
experiencing  the  largest  increases  ranging  from  80  to  108  vehi- 
cles during  the  peak  travel  hour.   Herald  Street  peak  hour  volume 
increases  are  expected  to  range  from  51  to  67  vehicles.   During 
the  morning  travel  period  when  most  employees  using  the  new  gar- 
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age  will  arrive,  it  is  anticipated  that  a  minimal  amount  of  park- 
ers  would  access  the  site  via  the  neighborhood  streets  such  as 
Hudson  and  Oak  Streets  and  Harrison  Avenue.   However,  without 
traffic  management  mitigation  measures  there  is  the  potential 
that  garage  related  traffic  would  divert  to  local  streets,  parti- 
cularly Hudson  Street,  to  access  the  site  during  the  morning  peak 
hour.   Conservatively,  it  is  estimated  that  approximately  50 
vehicles  in  the  peak  hour  could  potentially  be  diverted.   Again, 
by  installing  certain  traffic  management  action,  this  diversion 
can  be  substantially  reduced  or  eliminated. 

•    Site  2  (R3/R3A) 

The  site,  which  generally  has  the  largest  land  area  of  the 
three  alternatives,  offers  the  opportunity  for  an  efficient  park- 
ing structure  design.   Pedestrian  access  to  and  from  a  parking 
facility  constructed  on  this  site  to  the  buildings  that  makeup 
the  medical  center  is  good,  although  Oak  Street  now  must  be 
crossed  by  the  pedestrian  as  opposed  to  Site  1  where  the  Site  is 
essentially  adjacent  to  the  buildings.   With  a  median  break  on 
Washington  Street,  overall  vehicle  access/egress  is  good.    The 
site,  which  is  closer  to  the  neighborhood,  is  currently  planned 
for  residential  uses  by  the  Boston  Redevelopment  Authority. 
Building  a  parking  facility  on  this  site,  therefore,  would 
require  modifying  current  plans. 

As  a  result  of  the  analysis,  it  has  been  estimated  that  of 
the  three  alternatives ,  the  R3/R3^A  would^Jiave  the  greatest  im^a£_t 
i  ntepa^_j24_;t-c^  f  i  c  volume  chan^ejonlocaJ^__.§tj^e-^s  .   It's  loca- 
tion between  Oak  Street  and  Marginal  Street  will  encourage  facil- 
ity users  to  divert  to  the  neighborhood  streets  when  accessing 
the  site.   In  addition,  when  leaving  the  facility  during  the 
evening  peak  hour,  the  greater  use  of  Oak  Street  and  Harrison 
Avenue  would  also  be  expected. 
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In  terms  of  vehicle  operating  conditions  on  the  study  area 
roadways,  no  significant  changes  from  the  no-build  condition  are 
projected  and  all  intersections  are  anticipated  to  operate  at 
satisfactory  levels.   Although  it  is  estimated  that  more  garage 
related  flow  will  occur  on  lower  Washington  Street  (south  of  Oak 
Street)  and  on  neighborhood  streets  under  Alternative  2,  the 
intersections  affected  have  ample  capacity  available  to  accommo- 
date the  increases  with  a  minimal  effect  on  operating  conditions. 

•    Site  3  (SCM  Site) 

This  site,  located  south  of  Herald  Street  adjacent  to 
Washington  Street,  is  a  relatively  narrow  site  which  would  sub- 
stantially affect  the  design  of  the  facility.   The  layout  of 
parking  spaces  would  be  less  than  desirable  in  terms  of  vehicle 
maneuvering  and  internal  circulation  would  be  below  average  as 
ten  levels  would  be  required  to  provide  850  spaces.   Pedestrian 
accessibility  to  this  site  is  also  less  than  desirable  as  parkers 
destined  for  the  main  activity  area  of  the  medical  center  would 
have  to  walk  significantly  further  than  under  either  Alternative 
Sites  1  or  2.   A  major  street  crossing  of -Herald  Street  is  also 
required.   In  terms  of  overall  vehicle  access,  the  site  offers 
the  potential  for  good  regional  access.   However,  local  access  is 
fair  due  to  the  circuitous  manner  in  which  parkers  would  have  to 
proceed  in  reaching  the  garage  access  point.   Washington  Street 
is  a  one-way  northbound  street  adjacent  to  the  SCM  site.   Also, 
the  analysis  indicated  that  vehicle  operating  conditions  on 
Herald  Street  during  the  morning  peak  hour  could  potentially 
divert  facility  users  through  the  neighborhood  streets  (Hudson 
Street  and  Harrison  Avenue)  during  the  morning  peak  hour.   The 
site  currently  contains  a  one  story  brick  building  and  is  owned 
by  the  Chinese  Benevolent  Association.   In  addition,  the  elevated 


10 

1468/886/plv 


Orange  Line  is  immediately  adjacent  to  the  site,  which  in  the 
short  term,  would  effect  both  construction  of  the  facility  and 
access/egress  conditions. 

With  Site  3,  which  is  farther  from  the  residential  areas 
north  of  the  Turnpike,  traffic  increases  on  neighborhood  streets 
would  tend  to  be  minimal,  since  garage  traffic  would  essentially 
be  confined  to  Herald,  Marginal  and  Washington  Streets.   However, 
as  stated  earlier,  depending  on  operating  conditions  of  the 
regional  system  and  the  level  of  congestion  at  the  Herald 
Street/Harrison  Avenue  intersection  during  the  morning  peak  hour, 
motorists  entering  the  facility  to/from  the  north  and  west  could 
divert  to  the  more  local  streets,  specifically  Hudson  Street  and 
Harrison  Avenue.   If  this  occurs,  approximately  30  to  40  vehicles 
could  be  diverted. 

It  is  estimated  that  a  parking  facility  on  Site  3  will  result 
in  relatively  substantial  operational  impacts  on  Herald  Street 
traffic  flow.   During  the  AM  peak  hour,  overall  operating  condi- 
tions at  the  Herald/  Harrison  intersection  would  remain  accept- 
able, however,  the  motorists  turning  left  from  Herald  Street  to 
Harrison  Avenue  would  experience  very  long  delays  causing  queues 
back  towards  Albany  Street.   During  the  PM  peak  hour,  overall 
intersection  operating  conditions  will  decline  from  acceptable  to 
unacceptable   at  this  intersection.   While  the  intersection  of 
Herald  and  Washington  Streets  is  projected  to  operate  at  accept- 
able levels, conditions  at  the  Herald  Street  intersection  with 
Harrison  Avenue  could  affect  this  condition.   In  addition,  if  an 
MBTA  Orange  Line  replacement  service  is  routed  along  Washington 
Street  through  the  Herald  Street  intersection,  as  appears  prob- 
able, traffic  operations  at  the  intersection  will  likely  be 
further  impaired. 
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Air  Quality 

The  objective  of  the  Air  Quality  analysis  is  to  determine  if 
the  proposed  new  parking  facility  for  the  medical  center  will 
interfere  with  the  attainment  or  maintenance  of  Massachusetts  and 
National  Ambient  Air  Quality  Standards  (NAAQS)  for  carbon  monox- 
ide (CO).   Comparison  of  projected  pollutant  levels  to  the  NAAQS 
permits  evaluation  of  whether  motor  vehicle  emissions  related  to 
the  proposed  parking  facility  will  pose  a  threat  to  public  health 
or  welfare.   The  two  standards  set  by  the  Environmental  Protec- 
tion Agency  (EPA)  are  for  1  hour  and  8  hour  durations. 

Comparing  the  1990  air  quality  projections  under  each  site 
alternative  with  the  No-Build  condition  show  that  the  proposed 
garage  will  increase  CO  concentrations  due  to  additional  roadway 
traffic  and  garage  emissions.   However,  the  standards  or  maximum 
1-hour  and  8-hour  CO  levels  nevertheless  will  remain  in  com- 
pliance with  the  NAAQS  for  Sites  1,  2  and  3.   The  analysis 
results,  which  are  detailed  in  the  study's  Technical  Report, 
showed  that  a  Site  3  facility  increases  peak  hour  CO  concentra- 
tions the  greatest  at  the  location  where  they  are  already  high, 
namely  the   Washington  Street  and  Herald  Street  intersection.   Of 
the  three  alternatives,  the  highest  CO  levels  occur  under  the  SCM 
site  option. 

Based  on  the  analysis  results,  the  Nassau  Street  Site 
(Site  1)  is  preferable  to  both  Sites  2  and  3  in  terms  of  air 
pollution  impacts.   For  all  three  sites,  measures  to  mitigate  air 
quality  impacts  would  parallel  those  for  traffic  impacts,  namely 
those  that  reduce  peak  hour  volumes,  delay  times,  and  increase 
roadway  capacity  either  through  geometry  and  signal i zation 
improvements  or  demand  reduction  strategies. 
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Noise 


The  noise  environment  of  an  urban  community  results  from 
numerous  sources.  Major  contributors  are  vehicular  traffic, 
aircraft  overflight,  and  industrial  operations. 

The  principal  objective  of  this  noise  impact  analysis  was  to 
quantify  the  effects  of  increased  motor  vehicle  activity  associ- 
ated with  the  proposed  the  medical  center  parking  garage  on  sen- 
sitive receptors  in  the  community.   To  accomplish  this,  ambient 
monitoring  was  performed  to  establish  existing  noise  levels,  and 
future  noise  levels  were  modeled  at  four  representative  recep- 
tors.  The  estimated  increase  in  future  noise  levels  can  be  com- 
pared to  audible  change  criteria,  while  the  total  traffic  noise 
level  can  be  compared  to  U.S.  Environmental  Protection  Agency 
(EPA)  noise  guidelines. 

The  City  of  Boston  has  regulations  for  the  control  of  noise, 
they  do  not,  however,  apply  to  "the  operation  of  any  motor  vehi- 
cle public  way,  nor  to  the  noise  produced  thereby."    Since  the 
proposed  parking  garage  will  only  generate  noise  through  the 
operation  of  motor  vehicles,  the  City's  regulations  do  not  apply. 

In  the  project  area,  current  ambient  noise  levels  are  domi- 
nated by  vehicular  traffic  and  the  MBTA  elevated  orange  line  and 
are  highest  along  Washington  Street,  particularly  near  the  Massa- 
chusetts Turnpike,  and  are  significantly  lower  along  Harrison 
Avenue.   This  will  change  once  the  relocated  Orange  Line  project 
is  completed  in  1987. 


1/     Air  Pollution  Control  Commission,  City  of  Boston, 

"Regulations  for  the  Control  of  Noise  in  the  City  of  Boston, 
Section  2.1(c) . 


13 
1468/886/plv 


The  noise  analysis  indicated  that  a  garage  facility  located 
on  the  R3/R3A  site  (Site  2)  would  result  in  a  change  in  noise 
levels  which  would  be  perceptible.   The  analysis  also  showed  that 
noise  level  changes  for  garages  located  at  Sites  1  and  3  will  not 
be  perceptible. 

POTENTIAL  MITIGATION  MEASURES 

As  part  of  this  study,  a  series  of  potential  mitigation  mea- 
sures have  been  identified  and  evaluated  for  their  respective 
effects  on  reducing  the  traffic  related  impact  associated  with 
the  proposed  garage  facility.   The  measures  studied  include  both 
demand  management  and  traffic  management  elements.   Under  traffic 
management,  areas  including  access/egress,  neighborhood  street 
management,  and  traffic  flow  improvements  were  identified. 

The  different  actions  studied  are  summarized  below: 


Demand  Management 
Ridesharing 

MBTA  monthly  pass  distribution 
MBTA  monthly  pass  subsidy 
Increase  employee  parking  fee 
Shuttle  Bus  -  South  Station 


Traffic  Management 

Access/egress  control  equipment 

Access/Egress  lane  capacity 

Close  Nassau  Street  as  through  street 

Prohibit  left  turns  onto  Hudson  Street  during  AM  peak 

Prohibit  left  turns  onto  Oak  Street  during  PM  peak 

Signal  timing  modifications 

Reassign  staff  from  Posner  lot 

Close  Harvard  Street 
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•  Modify  one-way  flow  system  (Tyler  &  Hudson) 

•  Improve  directional  signing 

•  Increase  information  dissemination 

•  Restrict  on-street  parking  at  intersections 

The  objective  to  implementing  any  or  a  combination  of  these 
actions  is  to  potentially  reduce  the  parking  demand  currently 
associated  with  the  medical  center  and  encourage  garage  related 
traffic  to  remain  on  the  majo.r  arterial  system,  thereby  minimiz- 
ing the  effect  on  the  neighborhood.   Some  of  the  actions  are 
presently  being  done  by  the  medical  center.   Parking  rates  have 
recently  been  increased.   The  proper  design  of  the  new  facility 
will  ensure  adequate  access/egress.   With  the  garage  being  an 
employee  facility,  good  parking  management  practices  should 
ensure  efficient  access  during  the  morning  peak  hours  minimizing 
the  effect  on  the  major  arterials  such  as  queuing  on  Washington 
Street.   Some  actions  such  as  restricting  parking,  modifying 
signal  timing,  closing  street  and  turn  prohibitions  will  need  the 
concurrence  of  the  City  of  Boston. 

CONCLUSION 

In  concluding,  this  analysis  has  included  a  fairly  detailed 
assessment  of  three  alternative  parking  garage  facility  sites  to 
be  used  for  the  medical  center  employees.   These  included  sites 
on  Nassau  Street  (Site  1),  the  R3/R3A  parcel  (Site  2)  and  the  SCM 
site  (Site  3).   The  analysis,  which  focused  on  the  AM  and  PM  peak 
travel  hours,  indicated  that  on  an  overall  basis.  Site  1  is  pref- 
erable to  the  other  two  alternatives.   Traffic  flow  impacts  for 
using  Site  1  are  relatively  minimal  on  the  adjacent  roadway  sys- 
tem.  Although  increases  in  volumes  on  neighborhood  streets  will 
be  experienced,  certain  mitigation  measures  can  be  taken  to 
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reduce  that  impact  and  encourage  garage  related  traffic  to  remain 
on  the  major  arterials  and  not  on  residential  roadways.   Air 
quality  and  noise  related  impacts  are  also  less  under  Site  1  than 
the  alternative  sites.   A  facility  on  Site  2  would  tend  to  impact 
the  neighborhood  to  a  greater  degree  than  both  Sites  1  and  3  in 
terms  of  traffic  flow,  air  quality  as  well  as  noise  impacts.   The 
effect  of  building  a  parking  facility  on  Site  3,  which  may  prove 
infeasible  if,  not  impractical  due  to  design  constraints,  will  be 
a  relatively  substantial  impact  on  the  traffic  operations  along 
Herald  Street.   This  could  in  turn  divert  additional  traffic 
through  the  neighborhood  as  motorists  access  the  site,  although 
the  magnitude  of  diverted  traffic  is  difficult  to  predict. 
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